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PREFACE. 



Education is progressive. The development of the popular mind 
ifl becoming the transcendent question of the daj. Improvements are 
being made in every department, dull routine is giving way to intel- 
lectual activitj, instruction is becoming a scienoe, and teaching a pro- 
fession. 

This advance in education has been nowhere more noticeable than in 
the improvements of text-books upon Arithmetic. A few years ago an 
unpretending little work, Colbum's Intellectual Arithmetic, was pre- 
sented to the public. That little work touched Arithmetic as with the 
wand of an enchantress, and transformed it from a dry collection of 
mechanical processes to a thing of interest and beauty. It laid the 
foundation of that system of Mental Arithmetic which has infused a 
new spirit into the science of numbers, and has done more than any 
other influence to vitalize the methods of common school instruction 
in this country. 

In presenting a new work upon the subject, I desire to acknowledge 
my obligations to this and other works which have followed it. Bring- 
ing to the task the reflection and experience of many years of educa- 
tional labor, I hope to be able to present a text-book upon Arithmetic 
which will take an honorable position among the many valuable works 
upon the subject which are doing so much for the educational interests 
of the country. Some of the general and special features of this work 
will be briefly noticed. 

Method of Treatment.— The method of treatment is both Induc- 
tive and Deductive, embracing Analysis and Synthesis. In some cases 
both of these methods are employed in the development of the same 
subject ; in other cases they are combined in the same solution or expla- 
nation, and such combination is characteristic of the entire work. I 
have endeavored to meet the wants of both teacher and pupil, by pre- 
paring a work convenient for instruction, adapted to the natural and 
logical development of the mind of the pupil in the study of numbers, 
and containing such applications as will prepare students for th« )Ufi|> 
TjBum relations cf life. 
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Arrangement.- -The arrangement of the work is believed to bo 
strictly logical 2ind^ at the same time, prcbctvccly being adapted to the nat- 
ural mental growth and development of the pupil. The mottoes have 
been —from the easy to the difficulty from the simple to the complex^ from the 
knowi[i to the unknotvn. Care has been taken to present the simpler and 
more practical subjects first, and not to anticipate any principles or 
processes before the pupil is prepared for them. Thus, I have placed 
Compound Numbers after Fractions, Percentage before Batio and Pro- 
portion,. Equation of Payments after Proportion, and other arrange- 
ments have been determined by the same principle. 

The Beasoning. — All reasoning is comparison. A comparison re- 
quires a standard, and this standard is the fixed, the axiomatic, the known. 
The law of correct reasoning, therefore, is to compare the complex with 
the simple, the theoretic with the axvomaivc^ the unknown with the known. 
This law is kept prominently before the mind in the development of 
this work, and upon it are based its definitions, solutions and explansu- 
lions, etc. As an illustration, notice the definitions of Batio, Propor- 
tion, etc., the method of stating a proportion, etc. 

Solutions. — The solutions and demonstrations are so simple and clear, 
that they may be understood by very young pupils, yet they are expressed 
in language concise and logically accurate, and in the form which thepupU 
should be required to tise at recitation. A solution may be too concise to be 
readily understood, and it may also be too prolix, the idea being smoth- 
ered or concealed in a multiplicity of words. Both of these errors I have 
endeavored to avoid, remembering that the highest science is the greatest 
timplicity. 

Bules. — The rules or methods of operation are expressed in brief 
and simple language, and are given as the results of solutions and expla- 
nations. I have endeavored to lead the pupil to see the reason for the 
difierent processes, thus enabling him to derive his own method of ope- 
ration based upon such reasoning. The object has been to develop mind 
Bs well as the power of computation— to make thinkers rather than arith- 
metical machines. 

Applications. — One of the most prominent features of the work is its 
prajctical character. The applications of the science are not the idea of 
the scholar as to what business may be, but represent the actual business 
of the day. Many of the problems and processes are derived from actual 
business transactions. The Bills and Aocounts came out of the stores ; the 
Taxes, Banking, Exchange, etc., have been submitted to and endorsed by 
those connected with the business ; several of the problems on Duties are 
out of the Custom House; Insurance has been examined by experts in the 
business ; the subject of Building Associations, for the first time intro- 
efnced into an arithmetic, was mainly prepared by one practically fiimil* 
Ur with th€ subject; ete. 
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Spboiai. Features. — There are several special features peculiar to 
this work, to which we desire to call attention. 

1st. Many new deHnitions, afi of Fraction, Least Common Multiple, 
Percentage, Katio, etc. 

2d. New and concise method of explaining Greatest Common Diviaor, 
and a method of Least Common Multiple not usually given. 

3d. The two distinct methods of the development of Fractions, th« 
relation of fractions, the method of stating a problem in Simple Pro- 
portion and reason for it, and the development of Compound Proportion. 

4tli. The Analytic and Synthetic methods of developing Involution 
and Evolution, the greater attention to Involution as a preparation to 
Evolution, a new method of cube root, etc 

6. Great number and variety of problems, especially after the Funda- 
mental Bules, Fractions, etc., and at the close of the book. Other features 
also important, will present themselves upon a careful examination. 

It should be stated that this work was first published in 1863, and that 
some of the definitions and processes which were then new have since 
been introduced into other works. The present edition is thoroughly 
revised, and brought up to the very latest metliods of business calcula- 
tions. 

Thanking my friends for the cordial reception given to my previous 
labors, I send forth this new volume, with the earnest desire that it may 
meet their approbation, and aid in the development and diffusion of 
a deeper interest in the beautiful science of numbers — a science which 
practically lies at the foundation of all science and all thought, and one 
which is doing so much to promote the cause of popular education. 

EDWABD BB00K8. 
State Normal School, 
May 10, 1877. 



NOTE TO TEACHERS. 



The attention of teachers is respectfully invited to the arrange- 
ment of the present edition of this work for Supplementary 
Examples. This is a new feature in arithmetic, and one that we 
believe will meet the approval of intelligent teachers. 

These Supplementary Examples can be used wholly or partly, 
.as may be thought best for the interests of the pupils. They will 
be especiailly valuable in furnishing new matter for reviews or in 
the final review of the book. Classes whose time for the study of 
arithmetic is somewhat limited may omit them and still have a 
complete and comprehensive course in this branch. 

A few other changes have been made in the present edition, 

» 

rendered necessary by recent changes in several lines of business. 

The work thus represents the latest and most approved methods 

of business calculation as well as the most advanced arithmetical 

thought of the day. 

EDWARD BROOKS. 

Philadelphia, June 16, 1888. 
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SECTION I. 

ARITHMETICAL LANGUAGE. 

!• Arithmetic is the science of numbers and the art of 
computing with them. 

2m A Unit is a single thing or one. A thing is a concrete 
unit ; one is an abstract unit, 

Sm A Number is a unit or a collection of units. Numbers 
are concrete and abstract. 

4. A Concrete Number is one in which the kind of unit 
is named ; as, two yards^ five books. 

5. An Abstract Number is one in which the kind of unit 
is not named ; as, two, four, etc. 

6. Similar Numbers are those in which the units are 
alike ; as, two boys and four boys. 

7. Dissimilar Numbers are those in which the units are 
unlike ; as, two boys and four books, 

8. A Problem is a question requiring some unknown 
result from that which is known. 

9. A Solution of a problem is a process of obtaining the 
required result. 

10« A Rule is a statf ment of the method of solving a 
probfem. 
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11. Mental Arithmetic treats of performing arithmetictd 

operations without the aid of written characters. 

J2. Written Arithmetic treats of performing arithmeti- 
cal operations with written characters. 

13. Arithmetical Language is the method of express- 
ing numbers. 

14« Arithmetical Language is of two kinds, Oral and 

Written. The former is called Numeration and the latter 

is called Notation. 

NoTB. — A number is really the how many of the collection instead of the 
edlectian ; but the definition given, which is a modification of Euclid's, is 
simpler and sufficiently accurate. 

NUMEEATION. 

15. Numeration is the method of naming numbers, and 
of reading them when expressed by characters. It is the 
oral expression of numbers. 

IB. Since it would require too many words to give, each 
number a separate name, numbers are named according to 
the following simple principle : 

Principle. — We name a few of the first numbers, and 
then form grouper collections, name these groups, and ibse 
the names of the first numbers to number these groups. 

IT. A single thing is named one ; one and one more are 
Darned two; two and one more, three ; three and one more, 
four ; and thus we obtain the simple names, 

One, two, three, four, five, six, seven, eight, nine, ten. 

18. Now, regarding the collection ten as a single thing, we 
might count one and ten, two and ten, three and ten, etc., as 
far as ten and ten, which we would call two tens. By this 
principle were obtained the following numbers; 

Eleven, twelve, thirteen, fourteen, fifteen, sixteen, seven- 

« 

teen, eighteen, nineteen, twenty. 

lO. Proceeding in the same way, we would have two tens 
and one, two tens and two, two tens and three, etc. By this 
principle were obtained the following ikumbeift . 



NOTATION. 11 

Twenty-oneytuenty-twOj twenty-three^ twenty-four, twenty- 
five J twenty-six, twenty -seven, twenty -eight, twei^ty-nine. 

^O. Continuing in the same manner, we would have three- 
tens, four-tens, five-tens, etc. By this principle were de- 
rived the following ordinary names: 

Thirty, forty, fifty, sixty, seventy, eighty, ninety. 

ISl. A group of ten tens is called a hundred; a group of 
ten hundreds, a thousand; the next group receiving a new 
name consists of a thousand thousands, cajled a million ; the 
next group of a thousand millions, called a billion, etc. 

22m After a thousand, the two intermediate groups be- 
tween those having a distinct name, are numbered by tens 

and hundreds, as ten thousand and hundred thousand. 

Notes. — 1. The above shows the principle by which numbers were 
uafned. The names, however, were not derived from the particular 
expressions given, but originated in the Saxon language. 

2. Eleven is from the Saxon encUefen, or Gothic ai7ilif {ain, one, and l}ff 
ten)}' twelve is from the Saxon twelif, or Gothic tvalif {tva, two, and lif, ten). 
Some have supposed that eleven meant one left after ten, and twelve, two left 
after ten. 

3. Ihoehty is from the Saxon twenlig (twegen, two, and tig, a ten); thirty 
is from the Saxon thritig {thri, three, and tig, &ten), etc. 

4. Hundred is a primitive word ; thotisand is from the Saxon thuaend, or 
Gothic thusundi (thus, ten, and hund, hundred); million, billiofi, etc., are 
from the Latin. 

NOTATION. 

33« Notation is the method of writing numbers. Num* 
bers may be written in three ways : 
1st. By words, or common language. 
2d. By figures, called the Arabic Method, 

3d. By letters, called the Roman Method. 

Note. — The method by words is that of ordinary written language and 
needs no explanation. 

ARABIC NOTATION. 
24. The Arabic System of Notation is the method of 
expressing numbers by characters called figures. 

25« In this system numbers are expressed according to 
the following principle : 

Principle. — We employ characters to represent the first 
nine numbers, and then use these character to uuTuber ii\it 
groups, the group numbered being indicated \^ iKe pc.«Vlac^tv 
ofikf. nhurantpf 
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S^O. Figflircs. — Figures are characters used in expressing 
numbers. There are ten figures used, as follows ; 

rieuBBs.' I, 2, 3, 4, 5, 6, 7, 8, 9, 0. 

^^v™E8.}o°«' ^^^' ^»^'®«' ft>«'. five. six. seven. elKW, nine. ^,pl^°»««?5^^ 

ST. By the combination of these figures all numbers may 
be expressed ; hence they are appropriately called the alpha^ 
bet of arithmetic, 

!d8« Combination. — The^e figures are combined accord* 
ing to the following principle : 

1. A figure standing alone^ or in the first place at the 
right of other figures, expresses vmTS or ones. 

2. A figure standing in the second place, counting from 
the right, expresses tens ; in the third place, hundreds ; in 
Ihe fourth place, thousands, etc.; thus, 

10 is 1 ten, or ten. 

20 " 2 tens, or twenty. 

30 " 3 tens, or thirty. 

40 " 4 tens, or forty. 

50 " 5 tens, or fifty. 

60 " 6 tens, or sixty. 

90 " 9 tens, or ninety. 

39« The name of each of the first twenty-one places is 
represented by the following 

NUMERATION TABLE. 

;§ .'^ . OB ^ • '1 

^•sss ^g- ^rsg £5§ «53 g^§ 1 

Names, g ^.S g a « g ejJS fl a*^ fl aS « a S a S.2 
3^B. £§5. £"''^ £§:3 P§2 5§^ £§fl 
WHO* WHO* WHH WHPq WhS WHE- fflHU) 

88 8, 88 8. 888 88 8, 88 8, 88 8. 88 8, 

• • ^^9% aH««9 ^^^ 

Places. ^;^x. ^^t:^ ^i^i^ ^n^ a a a a a a ^-^ ^ 

■. ^.a.v>jHo. t-hOw 00I>^ lO"^C0 0*tHO -.^4^.4-3 ♦J^j^j 'O'OoO 
OilJi*-! rHVH*-^ r^,-^,-, ,_l,^,-4 Oi CO tr- ©JC"^ COCQrH 



100 is 1 hundred. 

200 *' 2 hundred. 

300 " 3 hundred. 

400 " 4 hundred. 
1000 " 1 thousand. 
2000 " 2 thousand. 
4000 " 4 thousand. 



fy 



KnioDS. 7th. fifh. 5tb. 4th, 8d. 2d 1st. 



NUMERATION. IS 

SO. Periods. — For convenience in writing aLd reading 
numbers, the figures are arranged in periods of three places 
each, as shown in the table. The first three places consti- 
tute the firsts or units period ; the second three places con- 
stitute the second, or thousands period, etc. 

1. Required the names of the following places 

First ; third ; second ; sixth ; fourth ; eighth ; tenth ; ninth , 
twelfth ; fifth ; seventh ; eleventh ; thirteenth ; seventeenth ; four- 
teenth ; sixteenth ; eighteenth ; fifteenth ; nineteen tii ; twenty-first 
twentieth. 

2. Required the places of the following ; 

Tens ; hundreds ; thousands ; millions ; ten-thousands ; hundred- 
thousands ; ten-millions ; billions ; hundred-millions ; hundred-bil- 
lions ; units ; ten-billions ; trillions ; quadrillions ; hundred-quintil 
lions ; ten-trillions ; ten-quintillions ; hundred-quadrillions ; quin- 
til lions; hundred-trillions ; ten-quadrillions. 

3. Required the names of the following periods: 

, 1. First. I 3. Second. 1 5. Fourth. 

2. Third. U. Fifth. 16. Seventh. 

4. Required the period and place of the following : 

Thousands ; millions ; ten-thousands ; hundred-millions ; billions 
hundred-trillions ; trillions ; ten-trillions ; quadrillions ; ten-quad- 
rillions ; hundred-trillions ; quintillions ; hundred-quintillions ; hun- 
dred-thousands ; ten-millions. 

31. The combination of figures to express a number forms 
a numerical expression. Thus, 25 is a numerical expression 
which denotes the same as the common word twenty-five, 

3!3« The different figures of a numerical expression are 
called terms. Terms are also used to indicate the numbers 

represented by the figures. 

NoTB. — The use of the word term, to indicate both the flgoree and the 
D umbers represented by them, enables us to avoid the en or of Ufiing the 
word figure for the word nurribtr, 

EXERCISES JN NUMERATION. 

33« The pupils are now prepared to learn to read numbers 
when expressed by figures. From the preceding explana- 
tions we have the following rule for num^eration : 

Rule. — I. Begin at the right hand, and separate the nu- 
merical expression into periods of three figures each, 

II. Then begin at the left hand and read each period in 
tuccession, giving ike name of each period except iK,e \a;&\.. 
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Note.— The name of the last period is usually omitted, because it tt 
understood. 



OJ»EBATION. 



1. What number is expressed by 63254T8? 

Solution. — Separating the numerical expression 
mto periods of three figures each, beginning at tlie 6,325,478 

right hand, we have 6,325,478. The third period is 
6 mUlwnSf the second period is 326 ihmimndsj and the tirst is 478 units; 
hence the number is 6 miUions^ 325 thoiLsands, 478. 

Read the following numerical expressions: 





3876 


10* 


468217 


18. 


80305072 


3. 


2185 


11. 


654879 


19. 


65073058 


4. 


3072 


12, 


803006 


20. 


484378513 


5. 


5678 


13. 


1234567 


21. 


123456789 


6. 


12630 


14. 


3078560 


22. 


854327031 




70851 


15. 


8507032 


23. 


80735468579 


8. 


32468 


16. 


54372568 


24. 


20650708462067 


9. 


507035 


17. 


87072135 


25. 


798653013285678521 



NoTB. — After pupils are familiar with reading by dividing into periods, 
the division may be omitted or performed menUilly. 



EXERCISES IN NOTATION. 

34. Having learned to read numerical expressions, we are 
now prepared to write thetn. From the principles which 
have been explained, we derive the following rule: 

Rule. — I. Begin at the left and write the hundreds , tens, 
and units of each period in their proper order. 

II. When there are vacant places^ fill them with ciphers. 

1. Express in figures the number four thousand three 
hundred and four. 

Solution. — We write the 4 thousands in the ■4th 
place, 3 hundreds in the 3d place, a cipher in the 2d 
place, there being no tens, and 4 units in the Ist 
place, and we have 4304. 

Express the following numbers in figures: 

2. One hundred and six. 

3. One hundred and ten. 



operation. 
4,304 



4. Two hundred and forty 

5. Tyo hundred and sixty -five. 
^. Two hundred and nine. 

i. Three hundred and twelve. 



8. Three hundred and fifty 
seven. 

9. Four iiandred and twenty 
eight. 

10. Seven hundred and eighty 
four. 
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11. Nine hundred and thirty- 
Be ven. 

13. Eight hundred and nint>t7- 
nine. 

t3. Foui thousand and seven 

14 . Five thousand two hundred 
mat thirty -six. 

15. Six thousand and eighty- 
flve. 

10. Twenty- three thousand six 
hundred and forty -seven. 

n. One hundred and forty-five 
thousand seven hundred and six. 

18. Three hundred and eight 
thousand three hundred and eight. 

19. Six hundred and four thous- 
and three hundred and sixty -eight. 

20. Eight hundred and seventy- 
lour thousand one hundred and 
twenty. 

21. Seven hundred and seven 
thousand seven hundred and 
seven. 

22. One million. 

2S. Two million and six. 

24. Three million and twelve. 

25. Forty-five million and 
twenty-four. 

20. Six million forty -seven 
thousand. * 



27. Eight million two thousand 
and sixty -seven. 

28. Five million two hundred 
and ninety -six thousand. 

29. Seventy million, one thous- 
and and forty -five. 

30. One million, two hundred 
and thirty thousand, four hundred 
and fifty -six. 

31. Four million, three hundred 
and seven thousand, four hundred 
and nine. 

32. Fifteen million, four hun- 
dred and eight thousand, ana 
eighty-four. 

33. Twenty-eight million, five 
hundred and ninety-four thou- 
sand, sef^en hundred and nine. 

34. Forty -seven million, thirty - 
eight thousand, two hundred and 
eight. 

35. Two hundred million, forty- 
nine hundred and twenty -eight. • 

30. Six billion, s§ven hundred 
and five million, thirty -five thou- 
sand and six. 

31. Forty-nine trillion, fifty- 
eight thousand, seven hundred 
and ninety -eight. 



35. Orders. — Since we may have 2 tens^ 3 tenSj etc., 2 
hundredn, 3 hundreds^ etc., the same as 2 apples^ 3 apples^ 
2 hooks, 3 books f etc., these differeut groups may be regarded 
as units of different orders ; thus, 



Units 


are 


called 


Units of the 1st order. 


Tens 


« 


tt 


Units of the 2d order. 


HuifDREDS 


u 


t4 


Units of the Sd order. 


Thousands 


ti 


<4 


Units of the ^th order. 


Ten-thousands 


« 


<4 


Units of the ^th order. 


etc., • 






etc. 



it> 



NORMAL WRITTEN ARITHMBTIC. 



3(i« from this it is seen tliat ten ui^its of a lower ordei 
make oue unit of the next higher order ; the eystem of notation 
is therefore called the Decimal System, from the Latin, 
decern, ten. 



EXAMPIiUS FOB PKACTICK. 



1. Writ! and read two unite of 
the second order, and four of the 
first. 

2. Write and read four unite of 
the t&ird order, and six of the 
second. 

3. Write and read nine unite of 
the third order, and three of the 
first. 

4. Write and read three unite 
of the fifth order, six of t^he third, 
and seven of the first. 

5. Write and read five unite of 
the sixth order, four of the third, 
and eight of the second. 

6. How many unite in one ten? 
Tn 2 tens ? In 3 tens ? In 4 hun- 
dreds? 

7. How many tens in 1 hun- 
dred ? In two hundreds ? 3 hun- 
dreds ? 2 thousands ? 



thousands ? In 5 thousands T In 
60 tens? In 3 millions? 

9. What is the result of chang- 
ing a figure one place to the left) 
Two places ? Three places ? 

to. What is the result of chang- 
ing a figure one place to the right/ 
Two places? Three places? 

11. What is the result of plac 
ing one naught to the right of one 
or more figures? Twonaughte? 
Three naughte? 

12. What place is occupied by 
tens figure? Hundreds figure? 
Ten- thousands ? Millions ? Bil- 
lions? 

13. What is the denomination 
of a figure in third place ? In fifth 
place? In fourth place? In sev- 
enth place? In ninth place? In 
sixth place ? In eighth place ? 



8. How many hundreds in 3 

S7« The table which has been given enables us to read a 
numerical expression consisting of twenty-one figures ; the 
periods which follow them in .order are as follows: 

SextillioTis, SeptillionSy OctillionSy Nonillions, JDecillions, Uhdecillions, 
Duodecimo ns, Tertio-decillionSy Quarto-decillions, QuintO'decillions, 
Sexto-deciUions, Septo-decilUons, Octo-decillioTiSy Nono-decillumSy Vig- 
illions. With these, and those already given, we can write and read 
a numerical expression consisting of sixty -six places. 

Notes. — 1. The first of the nine Arabic characters are called digits, from 
the Latin word digitus a finger, owing to the fact that the anciente reck- 
oned by counting the fingers. They are also called significant figures, 
because they always indicate a definite number of unite. The Aaracter 
0, called zero, cipher, or naught, always indicatfes an absence of unite. 

2. The Arabic Notation is named from the Arabs, who introduced it Into 
Europe by their conquest of Spain during the 11th century. The Arabs 
obtained it from the Hindoos, by whom it waa probably invented more 
^sn 2000 years ago. 

<7. Tliere are three theoriea for the origin of t^s Arabic charaoters, for 
m-hieb see Brooks's Philosophy of AriihmMXis, 
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THE DECIMAt SCALE. 

38« The Scale of a system of notation is the law of rela. 
tion between its successive orders of units. The number 
which expresses this law is called the radix of the scale. 

39. The Qecimal Scale of notation is that in which the 
radix is ten. The ^ystem of numeration and notation 
explained is therefore called the decimal system, 

40. The Arabic System of notation is based on the 
simple but ingenious device of place. The system ^tould 
be the same in principle, whatever the radix of the scale. 

41. If we fix the place of units by a point (.), we may 
extend the scale to the right of units place, and have the 
scale descending as well as ascending. 

42. The first place on the right of the point will be one- 
tenth of units or tenths, the second place one-tenth of tenths. 
or hundredths, the third place, thousandths, etc. 

48* Such terms are called decimals, and the point is called 
the decimal point. Thus, 48.375 is read 48 and 3 tenths 7 
hrundredths and 5 thousandths, or 48 and 375 thousandths. 

44. The Currency of the United States is expressed by 
the decimal system in integers and decimals. The dollar is 
the unit, and is indicated by the symbol $. The first place 
at the right of the decimal point is called dimes ; the second 
place, cents, and the third place, mills. 

45. Dimes and Cents, in practice, are read as a number 
of cents. Thus, $4.65 is read 4 dollars and 65 cents; and 
$72,485 is read 72 dollars 48 cents and 5 mills. 

The Decimal system of numeration had its origin in the practice, 
common to all nations, of counting by groups of tens. 





EXAMPIiKS 


FOR PRACTICK. 






Read the following: 






1. 


12.5 


5. 


46.375 9. 


$125.45 


2. 


36.25 


6. 


89.625 10. 


$437.05 


8. 


47.75 


7* 


$16.25 11. 


$548,475 


i. 


86.50 


8. 


$85.^5 it. 


1b'\'^'^.^^^ 
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Write tLe following: 

1. Fourteen and five tenths. 

2. Eighty-four and twenty -five 
hundredths. 

3. Two hundred a.nd three, and 
sixty-seven hundredths. 

4. Seven hundred and ninety - 
BLX, and eight hundred seventy - 
five thousandths. 



5. Sixty dollars and seven cents. 

6. Eighty-seven dollars anu 
twentv-five cents. 

7. Four hundred and fifty dol- 
lars, and fifty cents. 

8. Eight hundred and sixty- 
four dollars, thirty-seven cent« 
and five mills. 



ENGLISH METHOD OF NUMERATION. 

40« The method of numeration by dividing numbers into 
periods of three figures . each, is called the French Method, 
There is also another method called the English Method, 

4l7. The English Method uses periods of six figures each, 
calling the first period units^ the second millionSj the third 
billionSf the fourth trillions^ etc. 

48. The places in each period are units, tens, hundreds^ 
thousands, tens of thousands, hundreds of thousands. The 
method is represented in the following table : 



CQ 

9 • 



00 



2 • 
d oQ 



o m 
S o 









00 . 






E- 

O 

CO 

QQ 

P 

o 



•c 



CQ 

a 
H 



pq.5 o 

<».^ ^ 1-^ 



O 



«a 



o 



00 

o 



C^ 



00 

G 



09 

o 



•c 



00 ••-■ 



6 6 6 6 6 6, 

4th or 
Trillions Period. 



g 



O 

OQ 
C 



00 

d 

o 



S 00 

WHHWHW 

6 6 6 6 6 6, 
^ ^ ' 

3d or 
Billions Period. 



00 

o 

'd 
d 

d 



00 

d 2 
<^ S 

o <«-• 
o 

o *^ 

. o 

r^ 00 

§s 



00 

d 0° 
orzj 

00 ^v2 




GO 

d 
o 



§ H O 

o S dS 



d o ^ !=^ S d 



9$ 



6 6 666 6, 66666 6. 



-y -^ 

2d or 
MiUions Period. 



let or 
Unite Period. 



NoTB. — The French Method is used throughout the United States, 
France, etc., and being much more convenient, ia very likely to Bupenede 
the othei method in England. 

EXAMPI^ES FOR PRA€TI€K. 

Ik Write the following by the English method. 



1, One million. 
4f. Ore billion. 



3. One trillion. 

4. One quadrillion. 



motatio:n. 
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ROMAN NOTATION. , 

49. The Roman Method of Notation employs seven let- 
ters of the Roman alphabet. Thus, I represents one; V, 
Jive ; X, ten; L, fifty ; C, one hundred: D. five hundred ; 
M, one thousand. 

50. To express other numbers these characters are com- 
bined according to the following principles ; 

• 1. Every time a letter is repeated its value is repeated 

2; When a letter is placed before one of greater value, the 
DIFFERENCE of their value is the number represented, 

3. When a letter is placed after one of a greater value, 
the SUM of their values is the number represented. 

4. A dash placed over an expression increases its value a 
thousandfold. Thus, VII denotes seven thousand. 

51. These principles are exhibited in the following table^ 
^hich the pupil will examine carefully : 





ROMAN TABLE 


• 


I 


One 




Thirty. 


II . 


Two. 


XL . 


Forty. 


Ill . 


. * Three. 


L 


Fifty. 


IV . 


Four. 


LX . 


Sixty. 


V . 


Five. 


T,XX . 


Seventy. 


VI . 


Six. 


XC . 

• 


Ninety. 


VII . 


Seven. 


C 


One hundred. 


Viil 


Eight. 


CO . 


Two hundred. 


IX . 


Nine. 


D 


Five hundred. 


X 


Ten. 


DC 


Six hundred. 


XI . 


Eleven. 


DCCCC 


Nine hundred. 


XIV. • . 


Fourteen^ 


M 


One thousand. 


XV . 


Fifteen. 

• 


MM . 


Two thousand. 


XIX. 


Nineteen. 


MCLX 


One thousand one hundred 


XX . 


Twenty. 


MDCCCLXXVl, 1876 [and sixty 



52. The Roman Method is named from the Romans, 
who invented and used it. It is now only* employed to 
denote the chapters and sections of books, pages of preface 
and introduction, and in other places for prominence and 
distioction. 



20 NORMAL WRITTEN ARITHMETIC. 

EXAaiPI.ES FOB PRACTICE. 

Express the following numbers by the Roman method 
1. Twenty-seven. 2. Seventy-seven. 3. Two hundred and one. 
4. Six hundred and lifly-six. 5. One thousand seven hundred and 
seventy-six. 6. Four thousand seven hundred and fifty-seven. 
7. 25007. 8. 206484. 

Read the following numbers: 

I. LXXYII. 2. MXC. 3. MDCCCLXXVL 4, 
MMMCCCXXXIII. 5. XYDCCXLJV. 6, clxxxviii. 7. 
xlix. 8. xcix. 

LUMBERMEN'S NOTATION. 
53« Lumbermen in marking lumber employ a modifica- 
tion of the Roman Method of Notation. The first four char- 
acters are like the Roman. The others are as follows : 

X X XI XII 

9 10 11 12 

XIX )K )f(\ m\ 

19 20 21 22 

iK\ M m Mw )m\ ^K w. 

2626 2^ 28 20S040 60 

m WL im =mm 

flo go 100 200 

NoTB. — For aifull disc ssiou of Arithmetical I-iuijcuaK®. see ibe auuior'i 



'A 

6 


^' 


A" 


/\|ii 


16 


16 


^ 


All 

18 



m 


^ 


w 


^ 


-IF 


TO 
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INTRODUCTION TO ADDITION. 

MENTAI. EXERCISES. 

1. If there are 7 boys in one class and 6 in another cIsjbS, how 
many boys in both classes? 

Solution. — If there are 7 boys io one class and 6 iu another class, in 
both classes there are 7 boys plus 6 boys, which are 13 boys. 

•/. In a garden there are 9 apple-trees and 10 pear-trees ; how many 
trees in the garden? 

3. Anna bought a bonnet for 15 dollars and a cloak for 24 dollai^; 
how much did both cost her ? 

4. Mary gave 19 apples to one of her schoolmates and 15 to an- 
other; how many did she give to both? 

5. If a boy gave 75 cents for a pair of skates and 26 cents for a ball, 
what did they both cost him ? 

6. A lady gave 10 cents for needles, 14 cents for thread, and 15 
cents for muslin; what did she give for all ? 

I, A farmer sold some wheat for 15 dollars, some com for 25 dol- 
lars, and some oats for 30 dollars; what did he receive? 

8. How many are 6 and 21 ? 9 and 22 ? 8 and 31 ? 10 and 17? 
4 and 18? 7 and 27? 9 and 28? 12 and 11 ? 13 and 11? 

9. How many are 6 and 17? 8 and 16? 9 and 18? 8 and 19? 

7 and 12? 10 and 21? 12 and 20? 14 and 18? U and 21 ? 

to. How many are 3 and 14? 4 and 17? 5 and 15? '7 and 17? 

and 16 ? 8 and 18 ? 9 and 19 ? 11 and 21 V 10 and 20 ? 

II. Count by 2's from 2 to 20; from 20 to 40; from 40 to 60; from 

1 to 21; from 21 to 41; from 41 to 61. ♦ 

12. Count by 3*8 from 3 to 21; from 21 to 42; from 1 to 22; from 
22 to 48; from 2 to 23; from 23 to 44. 

13. Count by 4's from 4 to 40; from 40 to 80; from 1 to 25; frcm 
25 to 41; from 2 to 30; from 30 to 50; from 3 to 35; from 35 to 55. 

14. Count by 5*8 from 5 to 60: from 1 to 61; from 2 to 62; from 

8 to 63; from 4 to 64. 

15. Count by 6'8, 7'fi, 8*8, 9's, lO's,. 11 's, and 12's, as in the previous 
problems. 

The uniting of two or more numbers into one sum is called Addi- 
tion, The sign of addition is 4-, and is read plus 
Find tlie sum of 



3+54-4 
4+8+6 
6+7+6 
5+8+2 



6+8+5 

84 94-6 
5+7+8 
4+9+7 



8+7+6 
7+9+8 
8+9+7 
9+74-8 



10+5+7 
11+6+5 
12+7+8 



18+ 6+ fi 
14+ 5+ 9 
15+ 8+ 7 
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SECTION II. 

FUNDAMENTAL OPERATIONS. 

ADDITION. 

Addition is the process of finding the sum of two oi 
ore numbers. 

H^. The Sum of several numbers is a number which con- 
tains as many units as the numbers added. 

56. The Sign of Addition is -h,.and is read plus. It 
denotes that the numbers between which it is placed are to 
be added. 

57. The Sign of Equality is =, and is read equals. 
Thus, 10 = 4-f 6 is read 10 equals 4 plus 6. 

Notes. — 1. The Sign of Addition consista of two short lines bisecting 
each other, the one in, and the other perpendicular to, the line of writing. 

2. The symbol + was introduced by St'^eliua^ a German mathematiciaB 
In a work published in 1544. 

PBiBr€iPi.i:8. 

1. The numbers added must be similar, 

2. The sum is a number similar to the numbers added, 

* CASE I. 

&H* To add when the sum of no column eocceeds nine 
units of that column, 

1. What is the sum of 34, 23, and 32? 

Solution. — We write the numbers so that figures of operation. 

the same order stand in the same column, draw a line 34 

beneath, and begin at the right to add. . 2 units and . 23 

S units are 5 units, and 4 units are 9 units, which we 32 

write under the column of units ; 3 tens and 2 tens are 39 
tens, and 3 tens are 8 tens, which we write under the 

column of tens. Hence the sum of 34, 23, and 32 is 8 tens and 9 units, 
or eighty-nine. Hence the following 

Rule. — I. Write the numb**.rs to be added so that terms of 
^h^e same order stand in the sam,e column. 
11. Begin at the right ^ add each column separately , and 
u^r't^e eae^ sum under the nolumn which produced it. 
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2 




EXAMPI^ES FOK PRACTICB. 




(2) 


w 


w 


(5) 


(«) 


526 


232 


328 


437 


423 


243 


456 


6Y1 


312 


536 


Y69 










(7) 


(8) 


(9) 


(10) 


(11) 


$1 23 


$5.42 


$12.20 


$20.06 


$132.25 


4.31 


1.05 


23.25 


31.20 


245.03 


2.03 


3.50 


30.03 


46.52 


400.50 



Y.5T , 

12. What is the sum of $21.35, $15.02, and $50.61? 

Arts. $86.98. 

13. What is the sam of $32.16, $21.50, and $24.23? 

Ans. $TT.89. 
'14. What is the sum of 2131236, 2314010, and 4520652? 

Ans. 8965898. 

15. A man gave his son $13.56 and his daughter $46.21; 
how many dollars did he give to both? Ans. $59.tt. 

16. Marie^s book contains 3516 words, and Jennie's booh 
4271 words; how many words in both? Ans. 7787. 

17. John takes 3250 steps in going to school, and Henry 
takes 2518 steps; how many do both take? Ans. 5768. 

18. If Mr. Martin rides 3164 miles in a year and walks 
513 miles; how far does he travel in a year? Ans. 3677., 

19. A house cost $4160, a barn $1702, and a store $2027; 
required the cost of all. Ans. $7889. 

20. A book cost $2.^5, a kite $1.10 and a ball 62 cents; 
what wsrfl the cost of all? Ans. $3.97. 

21. A little girPs pulse-beats 105216 times in a day, and 
ber mother's pulse beats 93470 times; how many beats do 
Doth make in a day ? Ans. 198686. 

22. John bought a Higher Arithmetic for $1.38, a Peter- 
son's Familiar Science for $1.60, and a Loomis's Algebra 
for $2.00; how much did he pay for all ?^ Ans. $4.98. 

23. An army consisting of 24,360 men received at oiio 
time a reinforcement of 10,220, and at another time of 5400 ; 
of how many men did it then eonBiatIt Atv^^ ^^.^Sk^ 
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CASK n. 

SO* ^o add when the sum of a column exceeds nine 
units of that colwmn, 

1. What is the sum of 476, 384, and 896 ? 

SoiiUTiON. — We write the numbers so that terms of operation. 
the same order stand in the same column, and begin 475 

at the right to add. 6 units and 4 units are 10 units, 384 

and 5 units are 15 units, which equal 1 ten and 5 units'; 896 

we write the 6 units under the column of units, and ~1755 

add the 1 ten to the column of tens : 1 ten and 9 tens 
are 10 t*»ns, and 8 tens are 18 tens, and 7 tens are 25 
tens, which equal 2 hundreds and 5 tens; we write the 5 tens under the 
column of tens, and add the 2 hundreds to the column of hundreds: 2 
hundreds and 8 hundreds are 10 hundreds, and 3 hundreds are 18 hun- 
dreds, and 4 hundreds are 17 hundreds, which equal 1 thousand and 7 
hundreds; we write the 7 hundreds under the column of hundreds, and 
place the 1 thousand on the left in the place of thousands. ' Hence, the 
sum of 476, 384, and 896 is 1755. 

Rule. — I. Write the numbers to he added so that terms of 
the same order stand in the same column^ and draw a line 
beneath, 

II. Begin at the rights add the terms of each column sepa- 
rately j and write the sum underneath^ if less than ten, 

III. When the sum of any column is ten or more than ten, 
write the units figure only, and add the tens to the next 
column. 

lY. Write the entire sum of the last column. 

Note. — In adding dollars and cents, dollars must be written under dol- 
lars and cents under cents, so that the points may be in a vertical line. 

Proof. — Begin iat the top and add the columns downward/ 
and if the work is correct the two sums will be equal. 

Second Method. Separate the number into two or more 

parts, add these parts, and then add the sum of these parts; 

and if the work is correct the two results will be equal. 

Notes — 1. We write figures of the same order in the same column foi 
convenience of adding, since only units of the same order can be directly 
added. 

2. We begin at the right to add for conveniencey so that when the sum 
of any column exceeds 9 we may add the left hand term of such sum tc 
the next column. 

EXAMPIiES FOR PRACTICE. 

«. What is the sum of 4326-f U28-f 4675 f 3867+12317 

Ans. 21517. 
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8. What is the sum of 3213+3562+45t2-f420t-h3208r 

Ans, 18762. 
4. What is the sam of 2673+3865-^21014 52134^1202? 

Ans. 14954.. 
6. What IS the sum of 3216+3105+21678^36102? 

Ans. 64101. 
6. What is the sum of 3120+1356+2013+206+12345 ? 

Ans. 19040. 
1 Find the sum of 3123+204+36512+30567+123467. 

Ans. 193863. 

8. What is the sum of 21660+1466+287657+3608+ 
I 46075 ? Ans. 460446. 

9. Find the sum of 60768+12473+10672+876643+752075 
•h875432. Ans. 2587853. 

10. What is the sum of 67086+1267321+8752072+516203 
f 2010607 ? Ans. 12603189. 

11. What is the sum of 124607+576078+1565+6763209 
^12460729 ? Ans. 19916178. 

12. Find the sum of 623406+328721+6075+2870572+ 
^95. Ans. 3829168. 

18. What is the sura of 361670+8037508+367+12578+ 
246+312? ^118.8402681. 

U. Required the suin of 2187587+3067218+207562+ 
17473+312678. Ans. 5782418. 

15. Findthesum of 875672+3408+13767+870823+138721 
+86432785. Ans. 87336176. 

10. What is the sum of 8243+13750+372+82134+28793 
+876789 ? Ans. 1010081 

17. Required the sum of 3207+28643+2856+28732+ 
87266+387128. Ans. 537722. 

18. Find the sum of 8723+286768+36124+28766+37124 
-1-856078. Ans. 1252582. 

19. What is the sum of 23456+7891011+121314+151617 
4 1819202? ^ns. 10006600. 

20. Required the sum of 28567+385602+13728+38562+ 
808029+2085703. Ans. 2860191. 

21. Required the sum of 3142+2813+9ai04+V^^^^%\ 

-hSl 0356 -h 21 31 65. Au». <^%^\\'=L 

2 
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22. Find the sum of 368t5-f28T64-f3128+6t85+38t6f 
38521+46212. . Ans, 164161. 

28. Find the sum of 41287, 32104, 80010, 6t8910, 13*6110. 
896343, 257856. Ans. 2123220. 

24. Find the sum of 67851, 21856,38214, 621857, 36724, 
128705, 1250641. Ans. 2165848. 

25. Find the sum of 20875, 318764, 287656, 318567, 
S08725, 387124, 411403. Ans. 1953114. 

26. Find the sum of 218765, 865432, 896, 32481, 2879823, 
8128765, 1759824. Ans. 13885986. 

27'. Find the sum (tf 61857, 30876, 14687, 318572, 856, 
30876, 12345, 678910, 328764. Ans. 1477743. 

PRACTICAIi PROBIiEHS. 

1, A farmer raised 857 bushels of wheat, 372 bushels of 
rye, 720 bushels of oats, and 876 bushels of corn ; how manj 
bushels of grain did he raise ? 

Solution. — If he raised 857 bushels of wheat, 372 operation. 
bushels of rye, 720 bushels of oats, and 876 bushels 857 

of com, he raised in all the sum of 867 bushels, 372 372 

bushels, 720 bushels, and 876 bushels, which we find 720 

by adding, to be 2826 bushels. 876 

• "2826 

2. A lady owns a farm worth $8326, a house worth $6575, 
a barn worth $3818, and $7584 in State bonds; what is she 
worth? Ans. $26303. 

8. A grocer paid $897 for flour and $759 for sugar; for 
what must both be sold that the grocer may gain $125 on 
the transaction ? ^ns. $1781. 

4. In a graded school there are 29 pupils in the first sec- 
tion, 42 in the second, 38 in the third, 45 in the fourth, 51 
in the fifth, and 63 in the sixth ; how many pupils are there 
in Jhe whole school ? Ans. 268 pupils. 

5. A merchant " checked" out of bank $2560 one day, 
$3065 the next, $2780 the next, and then had $5760 in bank, 
how much had he in bank at first? Ans. $14165. 

6. A dealer bought 450 barrels of wheat flour for $2700, 
and 286 barrels of rye flour for $1416 ; how many barrels 

did be buy and what was the whole cost? Ans. $4116 
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7. A gentldnan lying left his eldest son $7286, Ihe next 
jTounger son S9111, and the- youngest as much as both the 
others ; what was the fortune ? Ans. $32794. 

8. Bought calico for a dress for $2, a neck-tie for $0.46, a 
parasol for $3.50, a pair of boots for $4.25, and a pair of 
glomes for $1.75 ; what was the whole cost? Ans. $11.95. 

9. -A speculator bought three city lots for $5750 each; 
for what must he sell them that he may gain $2367 by the 
inrestment? Ans, $19617. 

10. Mr. Bowman paid $628 for flour, $382 for sugar, and 
$125 for potatoes; how much did he receive for all if he 
sold them at a gain of $324? Ans. $1459. 

11. A boy bought an arithmetic for 95 cents, a grammar 
for 65 cents, a history for 75 cents, a geography for $1.88, 
a piece of India-rubber for 5 cents, and a pencil for 3 cents; 
what was the whole cost?. Ans. $4.31 

12. A merchant pays his book-keeper $1500 a year, three 
salesmen $750 each, a porter $450, and a boy $200 ; what 
amount of salaries does he pay ? ^728. $4400. 

13. A young man paid $"450 for a horse, $115 for a' sleigh, 
$137.50 for'a harness and bells, and $33.35 for a robe ; what 
was the cost of the whole outfit? Ans. $735.85. 

14. At an auction a woman bid off a marble-topped bureau 
at $19.50, a dozen cane-seat chairs at $15.00, a carpet at $31, 
a small rug at $1.50, and a dozen china dinner plates at 
$1.75; what was her bill? Ans. $68.75. 

15. A schooner sailed from Milwaukee to Erie, havmg on 
board 12391 bushels new No. 3 Milwaukee wheat, 11420 
bushels Mixed Spring Minnesota wheat, and 1239 bushels 
common Winter Red Western wheat; of how many bushels 
did her. cargo consist? Ans. 25050 bushels. 

16. A dry goods merchant, in purchasing his stock, paid 
$650 for silks, $875 for woolens, $345.75 for cotton dress 
goodS; and $795.45 for other goods; what did his sj;ock 
cost? Ans. $2666.20. 

17. Mr. Anthony's balance in bank on Monday morning 
was $1546.75;, that day he deposited $50^\ 'Y\i^^'\ib»^ \.^ 
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deposited $350; Wednesday, $764.75; Thursday, $250; 
Friday, $640; Saturday, $54;* how much did he have on 
deposit on the next Monday niv^rning? Ans. $4105 50. 

18. A builder bought a lot for $450, built upon it a house 
costing $3545, and a barn and carriage-house costing $847. 51^ 
fenced it at a cost of $127. 50, and graded it at a cost of $7 7. 25; 
for what must he sell the property in order to gain upon it 
$540? . Ans. $5587.25. 

19. A Normal school paid, in 1875, $18,622.17 for salaries 
of professors and teachers, $1350 for salaries of other officers, 
$34,721.03 for board, washing, etc., $11,806.95 for servants' 
hire, and $7159.15 for other expenses; what were the expen- 
ditures for the year? . Ans. $73,659.30. 

20. In erecting an academy, the trustees paid $250 for 
digging the cellar, $580 for laying the foundation walls, 
$12,575 for the brickwork, and $10,650 for the woodwork, 
plastering, etc.; what was the entire cost? Ans. $24,055. 

21. Mr. Johnson's house cogt for brick $450; for lumber, 
$780 ; other materials, $350 ; digging the cellar, $87.50 ; 
masons' -and bricklayers' work; $425; carpenters' work, 
$789.75 ; painting, glazing, etc., $350; what was the whole 

' cost of the house ? Ans $3232.25. 

22. In the year ending June 1, 1875, Pennsylvania ex- 
pended for school-houses, $2,059,464.83; for teachers' 
wages, $4,746,875.52; for fuel and contingent expenses, 
$2,448,315 78 ; for other expenses, $109,270.94 ; $7.7.324.32 
extra appropriation to city of Pittsburg ; $85,815.84 for 
Normal schools; and $423,693.76 for Soldiers' Orphan 
schools ; what was the whole amount expended that year 
ibr education by the State ? Ans, $9,950,760.99. 

23. The cash value of farms in New York in 1870 was 
$1,2*72,857,766; in Pennsylvania, $1,043,481,582; in New 
Jersey, $257,523,376 ; in Ohio, $1,054,465,226 ; in Indiana, 
$634,804,189; in Illinois, $920,506,346; in Missouri, 
$392,908,047 ; in Wisconsin, $300,414,064 ; and in Michigan, 
$398,240,578 ; what is the total value of the farms in these 

States? Ans. $6,275,201,174 
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CONTRACTIONS IN ADDITION. 

60« Contractions in Addition are abbreviated methods 
of adding. 

Ol, There are several methods of abbreviating the pro- 
oesB of addition, a few of which will be stated : 

1. In adding omit naming the numbers added; merely 
name the results. 

2. When two or more terms of a column can be easily 
grouped together, use their sum instead of adding each sep 
araiely ; combining with especial reference to tens. 

3. When a term is repeated several times in a column^ 
multiply it by the number of times it is repeated^ and use the 
result ^ 

1. What is the sum of 8752-f 3687 + 25t3+85T:6-f 2851 

+ 68T2? 

IsT Method.— We add thus: 2, 9, 15, 18, 25, 27; 
write the 7 and carry the 2; 2, 9, 14, 21, 28, 36, 41 ; 
write the 1 and carry the 4 ; etc. 

2d Method.— Thus: 9, 15, 25, 27, in which the 3 
and 7 are grouped and used as 10. We may also group 
2 and 6, 7 and 3, and then 7 and 2 ; thus, 8, 18, 27, etc. 

3d Method. — :In the second column, we may take 
the three 7's, then the tvx> 5's, and then the 8 ; thus, 21, 
31, 39, etc. 

PRACTICAI. EXAMPIiES. 



operation. 
8752 
3687 
2573 
8576 
2857 
6872 

33317 



(2) 
67854 
61387 
57854 
87543 
78587 
18234 
34387 
21857 
31242 
82356 
14181 
82815 
71281 
85427 
18315 
61038 



(3) 
41235 
47368 
47376 
51847 
63529 
17152 
50381 
27596 
38273 
54368 
70305 
75056 
18293 
52738 
25382 
32728 



W 
32106 
21876 
52382 
36875 
42356 
52873 
61874 
18027 
25718 
43281 
25728 
7189C 
12134 
M617 
82365 
57634 



(5) 
$875.67 
321.08 
345.67 
891.01 
121.31 
415.16 
178.20 
222.32 
425.26 
272.82 
930.35 
363.73 
839.46 
876.54 
324.36 



(6) 
$365.75 
406.26 

57.38 
693.84 
746.38 

25.06 
8.72 

45.50 
482.38 

29.45 
• 8.65 
682.50 

14.75 

937.18 

8.28 
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IJNTRODUCTION TO SUBTRACTION. 

HENTAI. EXEKCISES. 

1. if I have 12 books and sell 5 of them, how m&Dy books shall I 
have remaining ? 

Solution. — If I have 12 books and sell 5 of them, I have remaining 12 
books minus 5 books, which are 7 books. 

2. James had 14 cents and spent 9 of them; how many cents had 
tie ^remaining ? 

3. Susan has 25 plums and Jane 13; how many more has Susan 
than Jane ? 

4. In a school numbering 45 pupils, 15 are absent; how many 
pupils are present? 

5. A watch was bought for 28 dollars and sold for 21 dollars; what 
was the loss? 

6. A cow was bought for 18 dollars and sold for '28 dollars; what 
was the gain ? 

7. Begin at 2 and count by 2's to 40; begin at 40 and count by 2*8 
backward to 2. 

8. Begin at 45 and count by 3's backward to 3; begin at 44 and 
count by 3's backward to 2. 

9. Count by 4*s from 48 back to 4; from 55 back to 3; froln54 back 
to 2; from 53 back to 1. 

10. Count by 5*8 from 60 back to 5; from 64 back to 4; from 63 
!)ack to 3; from 62 back to 2; from 61 back to 1. 

11. In a similar manner begin at different numbers, and count 
backward by 6*8, 7*8, 8's and O's. 

12. Take the number 3, add 5, subtract 6, add 7, subtract 5, add 8, 
subtract 7, add 9, subtract 4, and name the result. 

13. Take the number 11, add 4, subtract 3, add 5, subtract 4, add 6, 
subtract 5, add 7, subtract. 6, add 8, subtract 7, and name the result. 

1 4. How many are 3 plus 5 minus 7? 4 plus 7 minus 8? 5 plus 6 
minus4? 8 plus 5 minus 9 ? 9 plus 10 minus 12? 12 plus 13 minus 15 ? 

15. How many are 8 plus 12 minus 13? 9 plus 16 minus 14 ? 10 
plus 15 minus 16 ? 16 plus 17 minus 18 ? 18 plus 19 minus 20? 

The process of finding the difference between two numbers is called 
mbtractign. The sign of subtraction is — , and is read mintia. 

16. Required the valus of the following : 



5+8-2 

8+4-3 

7+2-4 
8-h5—6 



2+5-4 
3+6-5 
4+7-8 
6-h8~-7 
84-7^9 



9+8—6 
8+6-7 
7+5-4 
6+8-3 
5+ ft— 4 



10-1- 7-12 
11-^. 8-13 
12+ 7- 9 
.8+14-10 



18+14-15 
144.15_17 

15+18-19 
16+17-12 
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SUBTEAOTION. 

63« Subtraction is the process of finding the difference 
between two numbers. 

6S. The Difference between two numbers is a number 
which added to the less, equals the greater. 

04. The Minuend, is the number from which we subtract. 
The Subtrahend, is the number to be subtracted. 

65.* The, Sign of Subtraction is — , and is read minus. 
It denotes that the number immediately following it is to be 
subtracted from the number preceding it. 

NoTBS. — 1. TheSignofSuhtractUmiBeitAiort line in the line of writing. 

2. The symbol — was introduced by Stifeliu*, a German mathematician, 
In a work published in 1544. 

PRINCIPIiES« 

1. The minuend and subtrahend must be similar numbers. 

2. The difference is a number similar to the minuend and 

subtrahend, 

CASB I. 
OO* To subtract when no term of the subtrahend is 
greater than the a>rresponding term of the minuend. 

I. What is the difference between 486 and 243 ? 

SoiiUTiON. — We write the subtrahend under the min- operation. 
nend, placing terms of the same order in the same col- 486 

umn, draw a line beneath, and begin at the right to 243 

subtract. 3 units from 6 units leave 3 units, whidi we . 243 
write under the units ; 4 tens from 8 tens leave 4 tens, 
which we write under the tens ; 2 hundreds from 4 
himdreds leave 2 hundreds, which we write under the hundreds. 
Therefore, the difference between 486 and 243 is 243. 

Rule. — I. Write the subtrahend under the minuendy plcuy 

ing terms of the same order in thesam^ column^ and draw a 

line beneath, 

II. Begin at the right and subtract each term of the sub- 
trahend from the corresponding term of the minv^end, tvrit 
ing the remainder beneath, 

EXAHiPIiES FOB PBACl'IGE. 

(2) (8) (4) (6) 

From 364 487 524 8t6 

Subtract 128 235 i^\ ^^\> 
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(6) 

Prom 387 
Sabtract 215 

(10) 

Prom 895 
Subtract 713 

(14) 

Prom 8917 
Sabtract 5302 

(1») 

Prom 6753 
Subtract 5241 



369 
123 


(8) 
879 
354 


(11) 

718 

315 


(12) 

$38.57 
12.35 


(16) 

8975 
3623 


(16) 

$37.5f 
25.3C 



(19) 

8917 
7214 



22. Subtract 

23. Sabtract 

24. Sabtract 

25. Sabtract 

26. Sabtract 

27. Sabtract 

28. Sabtract 

29. Subtract 



(20) 

7369 
2134 



34512 from 67856. 
41231 from 81275 
32125 from 96576. 
14114 from 85237. 
23121 from 64875 
23254 from 48796. 
$123.42 from $9876.54, 
$2413.25 from $7654.87! 



(») 

872 
361 

(18) 

$51.83 
21.62 

(17) 

$75.68 
34.15 

(21) 

$98.76 
64.32 

Ans. 33344. 

Ans, 40044. 

Ans. 64451. 

Ans. 71123. 

Ans. 41754. 

Ans. 25542. 
Ans. $9753.12. 
Ans. $5241.62. 



CASE II. 

OT. ^o subtract when one or more terms of the sub' 
tralienil are greater than the corresponding terms of 
the minuend, 

08. There are two methods of explaining this case, called 
the Method of Borrowing and the Method of Adding Ten. 
We will solve the same problem by both methods. 

1. From 836 subtract 472. 

Solution by Borrowing. — We write the subtra- operation. 
hend uhder the minuend, and begin at the right to sub- 836 

tract. 2 units from 6 units leave 4 units, which we 472 

write under the units ; we cannot take 7 tens from 3 gg^ 

tern, we will therefore take 1 hundred from the 8 hun- 
dreds, and add it to the 3 tens ; 1 hundred equals 10 
t^ns, which, added \o 3 tens, equals 1 3 tens ; 7 tens from 13 tens leave 6 
tens, which we write in tens place ; 4 hundreds from 7 hundreds (the 

number remaining after taking away 1 hundred) leave 3 hundreda 

*rluch we write in the hundreds place 
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Solution by Abdino Ten. — 2 units from 6 unita leare 4 unita ; we 
cannot take 7 tens from 3 tens, we will therefore add 10 tens to the 3 
tens, making 13 tens; 7 tens from 13 tens leave 6 tens; now, since we 
have added 10 tens, or 1 hundred, to the minuend, our remainder will 
be 1 hundred too large ; hence to obtain the correct remainder we must 
add 1 hundred to the subtrahend; 1 hundred and 4 hundreds are 5 
hundreds; 5 hundreds from 8 hundreds leave 3 hundreds. 

Rule.i — I. Write the subtrahend under the minuend, plao 
iv.g terms of the same order in the same column, and draw 
a line beneath. 

II. Begin at the right and subtract each term of the sub- 
trahend from the corresponding term of the minuend, writ- 
ing the remainder beneath. 

III. If any term of the subtrahend is greater than the 
corresponding term of the minuend, add 10 to the latter, and 
then subtract, 

IV. Add 1 to the next term of the subtrahend (or subtract 
1 from the next term of the minuend), and proceed as before. 

Proof. — Add the difference to the subtrahend ; and if the 
work la correct the sum will equal the minuend. 

Second METnoD. — Subtract the difference from the minu- 
end, and if the work is correct, the result will equal the 
subtrahend. 

Note. — The taking one from a term of the minuend Is called borrowing^ 
and the adding one to the next term of the subtrahend is called earry%ng» 

exampi.es for practice. 



From 
Take 


(2) 
386 
157 


(B) 
462 
175 


$5.23 
1.46 


(5) 
$6.15 
1.47 


From 
Take 


(«) 
3123 
1415 


(7) 
6357 
2829 


(8) 
7518 
2036 


4712 
3508 


From 
Take 


(10) 

4075 

2867 


(11) 
3987 
1989 


(12) 

3013 
2187 


(13) 

6514 
.2823 


From 
Take 


(14) 

$571.23 
278.51 


(15) 

$605.32 
518.18 


(16) 

' $657.00 
4U.^^ 


(17) 
$451.00 
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18. From 94278 subtract 62578. Ans. 31706. 

19. From 70532 subtract 25824. Ans, 44708. 

20. From 53715 subtract 15186. . Ans. 38529. 

21. From 80526 subtract 25867. Ans. 55159. 

22. From 75138 subtract 61859. Ans, 13279. 

23. From $200.87 subtract $123.48. Ans. $77*39. 
What is the value 

24. Of 12857 + 3659— 2768? Ans. 13748. 

25. Of 34821 4-3127— 5879? ^ws. S2069. 

26. Of 8000732— 5001916? ^/is. 2998816. 

27. Of 1000000-f 10000— 1? ^ws. 1009999. 

28. Of 8032-6257 + 18765? ^ns. 20540. 

29. Of 2875— 2382-f 67876 ? Ans. 68369. 
80. Of$2.85— $1.86 -|-$3.92— $2.56? ^ns. $2.35. 

31. From ten tb^ousand take nine hundred and ninety- 
nine. Ans. 9001. 

32. From one million and one, take three thousand and 
three. Ans. 996998. 

33. From four hundred thousand take four hundred and 
forty-four. Ans. 399556. 

34. From seventy-seven thousand take seven thousand 
and seventy-seven. Ans. 69923. 

35. From one hundred million and one take one million 
and five. Ans. 98999996. 

86. From 6 billion, 6 million, 6 thousand and 6, take 80 
milHon, 80 thousand and 8. Aris. 5925925998. 

PRACTIGAI. PROBLEMS. 

1. A man had 725 bushels of wheat and sold 367 bushels; 
.how many bushels remained ? 

OPERATION. 

Solution. — If a man had 725 bushels of wheat and 726 

•old 367 biishels, there remained the difference between 367 

726 bushels and 367 bushels, which is 368 bushels. 353 

2. A farmer raised 627 bushels of potatoes, and sold 386 
bushels; how many bushels remained ? Ans. 241 bushels. 

80 From a farm containing 3075 acres, 2528 acres were 
"old; A o irmany ar;re8 remained ? Am. 547 acres 
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4. A man borrowed $3052 and afterward ret arned $2527; 
how much does -le still owe ? Ans. $525. 

5. A sold his house for $2572, which was $::iS5 more than 
it cost ; how much did it cost ? Arts. $2287. 

6. Two men together have $5682 ; how much money has 
the first if the second has $3826 ? Ana. $1856. 

7. A man bought a farm for $10,852, and sold it at a loss 
of $987 ; what did he receive for it ? Ans. $9865. 

8. A and B together own 10,840 acres of land ; how much 
does B own if A owns 5284 acres ? Ans. 5556 acres. 

9. Gen. Zachary Taylor was born in 1790 and died in 
1850; how old was he when be died? Ans. 60* years. 

10. Robert Southey was born at Bristol in 1774 and died ' 
in 1843 ; how old was he at his death ? Ans. 69 years. 

11. Socrates was born at Athens 468 years before Christ, ' 
and died 398 years before Christ ; what was his age at 
death? Ans. 70 years. 

12. Walter Scott was born in the year 1771, and died in^ 
1832 ; how old was he at his death ? Ans. 61 years. 

13. How many years from the birth of Milton in 1608 to 
the birth of George Washington in 1732 ? Ans. 124 years. 

14. A farmer having. 478 cows, sold 198 of them, and then 
bought 226; how many had he then? Ans. 506. 

15. How many years from the birth of William Penn, the 
founder of Pennsylvania, in 1644, to the birth of Benjamin 
Franklin, the philosopher, in 1706? Ans. 62 years. 

16. A merchant having 336 pounds of rice, bought 248 
pounds, and then sold 467 pounds ; how many pounds re- 
mained? Ans. 117 pounds. 

17. Lanterns were invented by King Alfred in 890; how 
many years from that time to 1876 ? Ans. 986 years. 

18* Spectacles were invented by Spina in 1299 ; how many 
years from their invention to 1878? Ans. 579 years. 

19. Watches were invented at Nuremberg in 1477 ; how 
many years from that time to 1876 ? Ans. 399 years. 

20. The circulation of the blood was discovered by Har 
vey in 1619; bow long since that tirae? 
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21. The telescope was invented by Galileo in 1610 ; ho^ 
' many years since it was invented? 

22. Printing is supposed to have been invented in 1441; 
how many years has the art been used ? 

28. The first steamship crossed the ocean in 1839 ; how 
long is it since that time ? / 

24. The first line of telegraph was established in the 
United States in 1844 ; how long has the invention been in 
use? 

25. The distance from Philadelphia to Pittsburgh is 353 
miles, and to Harrisburg is 105 milfes ; what is the distance 
from Harrisburg to Pittsburgh ? Ans. 248 miles. 

26. A merchant had in bank $4500, and " checked out" 
$2345 ; how much will remain in bank ? Ans. $2155. 

27. An architect received $54,750 for building a market- 
house, and he expended upon it $51,784; what was his 
profit? ^718. $2966. 

28. Mr. Newton bought a house for $10,575, and paid for 
it in yearly installments of $1057.50 ; how many years did 
it require to pay for the house ? Ans. 10 years. 

29. At an election the successful candidate received 
iO,172 votes, and the unsuccessful candidate 34,789 votes; 
what was the successful candidate's majority ? 

Ans. 5383 votes. 

30. A speculator sold a house for $5183, which was $947 

more than it cost ; required the cost. Ans, $4236. 

31. In an army of 7856 men, 425 were killed in a battle, 
and 784 deserted ; how many remained ? Ans. 6647 men. 

32. A house carpenter had saved $876, and then earned 
$493, and afterwards spent $588 ; how much remained ? 

Ans. $781. 
38. Mr. Martin paid $7960 for his farm and $3450 for his 
house, and sold them for $12,000 ; what was his gain? 

Ans. $590. 
84. Willie walked 3486 steps in a day, Charlie walked 346 
steps more, and Henry 496 steps less than Willie ; how manv 
ateps did Charlie and Henry take? Ans. 3832; 2990 
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CONTRACTIONS IN SUBTRACTION. 

69. Contractions in Subtraction are abbreviated meth- 
ods of subtracting. 

70. When two or more numbers are to be successively 
subtracted from another, the operation can be abbreviated 
by the following rule : 

Rule. — Add the terms of the numbers to be subtracted^ 
and write for a remainder a term whichy added to this sum, 
will give a number having for its unit term the correspond- 
ing term of the minuend. 

1. Subtract 324 and 549 from 1024. 

Solution. — 4 and 9 are 13, and since 1 more will operation. 
make 14, we write 1 as the first term of the remainder; 1024 

4 and 1 .are 5 and 2 are 7, and since 5 more make 12, ~324 

we write 6 in the remainder ; 5 and 1 are 6 and 3 are 549 

9, and since 1 more make 10, we write 1 in the re- 
mainder. 
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EXAIMIPrES FOR PRACTICE. 

(2) (8) (4) (5) 

6765 85741 ^b41 1^0000 

1334 13333 14937 "676543 
1562 14792 18356 135792 
10234 3344 187665 



6. A raised 785 bushels of grain, and having sold B 250 
bushels, C 820 bushels, and D 169 bushels, he retained the 
remainder ; how many bushels did he retain ? Ans, 46 bu. 

7. From a tract of land in a newly settled country con- 
taining 4850 acres, there were sold at one time 1560 acres, 
at another, 2490 acres ; and at another 500 acres ; how 
much of the tract then remained ? Ans. 300 acres. 

8. In five granaries there are 7874 bushels of wheat; in 
the first there are 1160 bushels; in the second 1729 bushels; 
in the third 1957 bushels; in the fourth 1433 bushels; how 
many bushels are contained in the fifth? Ans. 1595 bu. 

9. An estate of $10,000 was divided as follows: the 
widow received $4397 ; the youngest son, $2498 \ the 
daughter, $3104; and the eldest son the remainder Wb^t 
wa8 the share of the latter ? 
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PRA€TICAI. PROBI.EIIS 

* IN ADDITION AND SUBTRACTION. 

1. An estate worth $35,000 has two mortgages upou it, 
one for $15,000, and the other for $8000; what is it worth 
above the incumbrances ? Arts. $12,000. 

2. A merchant's gross profits last year were $9000 ; he pays 
for rent $1200, insurance $150, salaries $3500, and incidental 
expenses, $225 ; what is his net profit ? Arts. $3925. 

.8. A clerk receives $800 a year; he pays $150 a year for 
house rent, his butcher's bill is $177.50 and grocer's bill 
$145.45, aad he has expended for clothes and other expenses 
$250 ; what does he save in the year ? Ans. $77.05. 

4. Mr. WaiQwright bought a farm which cost him $25,000; 
but afterwards getting into difficulties, he burdened the 
property with a mortgage for $7500 ; for what must he sell 
the farm to gain $3500? Arts. $21,000. 

5. Mr. Hatton receives for goods sold a check for 
$15,495.25 on the Girard National Bank; he wishes to 
deposit $13,500 in the s^me bank; what will the bank 
return him when he presents the check? Arts, $1995.25. 

6. I had in bank on Monday morning, Dec. 4, $11,275; 
1 checked out Monday afternoon $745 ; Tuesday, I deposited 
$1500; Wednesday, I deposited $475; Thursday, 1 checked 
out $873.50 ; Friday, I again checked out $563.75 ; Satur- 
day, 1 deposited $560 ; what is the amount of my deposit on 
Monday morning, Dec. 11? ^n«. $11,627.75. 

7. The day before Christmas I went into a fancy store 
and bought for Christmas presents, a writing-desk at $4.25, 
a work-box at $2 75, a glove-box at $1.50, a handkerchief- 
box at $1.75, a case of perfumery at $2.25, and a gentle- 
man's dressing-case at $5.75; 1 handed the clerk a twenty- 
dollar bill; what change should I receive? Arts, $1.75. 

8. A farmer took to the store 2 dozen eggs, $0.70; 10 
pounds of butter, $5; 2 barrels of apples, $11.50 ; he bought 
25 pounds crushed sugar, $3.50; 2 gallons molasses, $0.60; 
10 yards red flannel, $3.75, and one piece unbleached sheet- 

in^ $10; how much cash must he pay? Ans. $0.65. 
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INTRODUCTION TO MULTIPLICATION, 

MENTAIi EXERCISSS. 

1. Repeat the table of 2 times; of 3 times; of 4 times; of 6 timen; 
of 6 times; of 7 times; of 8 times; etc. 

2. If one barrel of flour costs 6 dollars, what will 6 barrels cost al 
the same rate? 

Solution. — If one barrel of flour costs 6 dollars, 5 barrels will cost 5 
times 6 dollars, which are 30 dollars. 

3. What will 7 gold pens cost at 3 dollars apiece? 

4. At 20 cents apiece what will 6 spelling-books cost? 

5. What is the cost of 11 yards of calico at 12 cents a yard? 

6. George has 15 dollars and James has 6 times as much; how many 
dollars has James? 

I, A farmer bought 6 cows at 25 dollars apiece; how much did he 
pay f>r them? 

8. If 6 men can do a piece of work in 20 days, how long will it 
CiEike 1 man to do it? 

9. If 8 mep mow a field of grass in 15 days, how long will it take 
1 man to mow it ? 

10. In an orchard there are 16 rows of trees and 10 trees in each 
row; how many trees are there in the orchard? 

II, John borrowed 12 cents from a friend, and then earned 6 times 
as much as he borrowed; how many cents had ho then? 

12. Arnold earned 18 dollars a week, and paid 9 dollars a week for 
his board; how much could he save in 8 weeks? 

13. How many are 3 times 5, plus 6? 5 times 6, plus 7? 6 times 
7-, plus 8 ? 7 times 8, plus 9 ? 9 times 10, plus 11 ? 12 times 10, plus 13 ? 

14. How many are 4 times 6, minus 8? 6 times 7, minus 5 ? 8 times 
9, minus 10? 7 times 11, minus 9? 9 times 12, minus 13? 

15. How many are 6 and 6 times 7? / and 7 times 9? 8 and 8 
times 10? 9and9times8? 10 and 10 times 11 ? 11 and 11 times 12? 

16. The process of taking one number as many times as there are 
units in another is called multiplication, 

17. The number multiplied is the multiplicand; the number by 
^hich we multiply is the multiplier; the- result is the prodiLct The 
sign of multiplication is x, and is read "multiplied by." 

18. Read the result of the following : 



5x4+8 


7x3+2 


9x7+12 


12x9^18 


12x12-34 


6x5+4 


6x4-5 


8x^—11 


10x8+16 


13X 6-18 


7x6+5 


. 5x5+7 


7x8—10 


11x4—15 


14x 7-27 


8x7+6 


4x6—8 


8x4+12 


13x3— 9 


16 X 5-30 


9x84-7 , 


3x7+5 


9x3—10 


i Ux4^\^ 


^ W^ %.''=^\ 
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MULTIPLICATION. 

71. Multiplicatibn is the process of finding the product 
of two numbers. 

73. The Product of two numbers is the result oblAined 
by taking one number as many times as there are units in 
another. 

73, The Multiplicand is the number to be multiplied. 

74,. The Multiplier is the number by which we multiply. 

75. The Sign of Multiplication is x , and is read mul- 
t'iplied hy, timesy or into. When placed between two num- 
bers it denotes that one is to be multiplied by the other. 

NdTES. — 1. The Sign of Multiplication consiste of two short lines of equal 
length, bisecting each other at an angle of 45 degrees with the line of 
writing. 

2. The symbol X was introduced by Wm. (higMred, an English mathe- 
matician, bom in 1574. 

PBIlir€IPE.ES. 

1. The multiplier is always an abstract number, 

2. The multiplicand may be abstract or concrete, 

3. The product is always similar to the multiplicand 

CASE I. 
7G. Wlien tlie fnultiplier is tiot greater than twelve. 

!• Multiply 353 by 8. 

Solution. — We write the multiplier under operation. 

the multiplicand, draw a line beneath, and Multiplicand 354 
De^in at the right to multiply. 8 times 4 Multiplier, * 8 
umts are 32 units, or 2 units and 3 tens ; we p _j ^ * "9009 
write the units in units place, and reserve the i^ro<luct, £6AZ 

teas to add to the next product : 8 times 5 

tens are 40 tens, plus the 3 tens equal 43 tens, or 3 tens and 4 hun- 
dreds; we write the 3 tens in tens place, and reserve the 4 hundreds to 
add to the next product: 8 times 3 hundreds are 24 hundreds, plus the 
4 hundreds equal 28 hundreds, or 8 hundreds and 2 thousands, which 
we write in their proper places, and we have 2832. Hence the following 

Rule. — I. Write the multiplier under the multiplicand, 
and draw a line beneath. 

II. Begin at the right, and multiply each term of the 
muUtplicand by the multiplipr, carrying as in addition. 
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EXAHPIiES FOB PRACTICE. 



(2) 

667 

3 

. noi 

(6) 
$3.0Y 
^ 8 

$24.56 

Multiply 

10. 5t08 by 8. 

11. 3218 by Y. 

12. 210t by 6. 

13. 5189 by 7. 



(B) 

682 

4 

2728 

(7) 
$5.86 
_6 

$35.16 



W 

795 

2 

1590 

(8) 

$12.58 

5 

$62.90 



821 

7 

5747 

(») 

$25.08 

9 

$225.72 



Am. 45664 

Arts. 22526. 

Arts. 12642. 

Ans. 36323. 
14. 12076 by 4. Ans. 48304. 
16. 21876 by 5. ^ns. 109380. 

22. Multiply 97548 by 9. 

23. Multiply 847946 by 9. 



16. 32187 by 3. Ans. 96561. 

17. 58799 by 6. ^ns. 35.2794. 

18. 25767 by 5. Am. 128835. 

19. 41937 by 4. Am. 167748. 

20. 82709 by 8. Ans. 661672 

21. 70095 by 9. Am. 630855 

Am. 877932. 
Ans. 7631514. 



24. If one acre of land is worth 275 dollars, what are 7 
acres worth at the same rate ? 

Solution. — If one acre of land is worth 275 dollars. operation. 
7 acres are worth 7 times 275 dollars, which we find 275 

by multiplying is 1925 dollars. Therefore, etc. 7 

1925 ^fM 

25. Sound moves 1120 feet in a second; how far will it 
move in six seconds ? Ans. 6720 feet. 

26. If a horse cost $150, what will 8 horses cost at the 
same rate? ^ns. $1200. 

27. If there are 1375 letters on one' page of a book, how 
many letters on 7 pages at the same rate ? Ans. 9625. 

28. If there are 231 cubic inches in one gallon, how many 
cubic inches in five gallons? Ans. 1155. 

29. Light moves about 192,500 miles a second; how far 
will it move in four seconds? Ans. 770,000. 

80. The distance of the moon from the earth is about 
240.000 mil«« ; what is nine times the distance ? 
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CASE II. 

7T» When the multiplier is greater than twelve* 

1. Multiply 465 by 3Y. 

Solution. — We write the multiplier under 'the opebatiok. 

multiplicand, units under units, tens under tens, etc. 466 • 

Since 37 equals 7 units and 3 tens, it is evident that 37 

37 times a number equals 7 times the number plus 3 "3255 

tens times the number. Seven times 465 equals 1395 
3255; 3 times 465 equals 1395, hence 3 tens times 

465 equals 1395 tens. " Taking the sum of the partial n^^ 
products we have 17205. Hence, etc. 

Rule. — I. Write the multiplier under the multiplicand^ 
placing terms of the same order in the same column, and 
draw a line beneath. 

II. Begin at the right, and multiply the multiplicand by 
each term of the multiplier, writing the first term, of each 
product under the terra ^of the multiplier which produces it. 

III. Add the partial products, and their sum, will he the 
entire product 

Proof. — Multiply the multiplier by the multiplicand ; if 

the work is correct this product will equal the first product. 

Notes. — 1. When there are ciphers between the significant terms of the 
multiplier, pass over them and multiply by the eigniflcant terms alone. 

2. We begin at the right to multiply, so that when any product exceeds 
nine we may add the number expressed by the left hand figure to the next 
product. 

2. Multiply 247 by 24 ; also by 204. 

OPERATION. OPERATION. 

247 247 

24 204 





988 
494 






988 
494 






5928 


• 




50388 






- EXA]H[Pl.i:S 


FOB PBACTI€E. 




(3) 
354 

14 




234 
15 


314 
16 




(6) 
321 

18 


4956 




3510 


5024 




57Y8 


(7) 
$4.16 
21 




(8) 
$4.17 
23 


(0) 
$2.45 
24 




(10) 

$2.18 
• 25 



$Sr.S6 $95.91 |f>^.%C^ $54.50 
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11. Multiply 372 by 26. 

12. Multiply 274 by 29. 

13. Multiply 418 by 27. 

14. Multiply f)26 by 28. 

15. Multiply 408 by 34. 

16. Multiply 316 by 35. 

17. Multiply 683 by 36. 

18. Multiply 672 by 38. 

19. Multiply 811 by 39. 

20. Multiply 725 by 41. 

21. Multiply 437 by 43. 

22. Multiply. 1621 by 45 

23. Multiply 1763 by 46. 

24. Multiply 1234 by 49. 
26. Multiply 6171 by 54. 

26. Multiply 1876 by 56. 

27. Multiply 2181 by 58. 

28. Multiply 2931 by 59. 

29. Multiply 3082 by 68. 
80. Multiply 4107 by 93. 
31. Multiply 2573 by 76. 

82. Multiply 3871 by 87. 

83. Multiply 5482 by 135. 
34. Multiply 3257 by 246. 
36. Multiply 4185 by 368. 

36. Multiply 5682 by 543. 

37. Multiply7328 by 1021. 

38. Multiply 2567 by 2036. 
89. Multiply 2135 by 3007. 

40. Multiply 6328 by 1276. 

41. Multiply 5682 by 1083. 

42. Multiply 4185 by 1472. 
48. Multiply 3257 by 1576. 
44. Multiply 7328 by 2042. 
46. Multiply 2567 by 4072. 

46. Multiply 2135 by 6014 

47. Multipjj 11813 by 3018. 



Ans, 9672, 

Ans. 7946. 

Ans. 11286. 

^718. 17500. 

Ans. 13872. 

Ans. 11060. 

Ans. 24588. 

Ans. 25536. 

Ans. 31629. 

^ns. '29725. 

Ans. 18791. 

Ans. 72945. 

Ans. 81098. 

Ans. 60466. 

Ans. 333234. 

Ans. 105056. 

Ans. 126498. 

Ans. 172929. 

Ans. 209576. 

Ans. 381951. 

Ans. 195548. 

Ans. 336777. 

Ans. 740070. 

Ans. 801222. 

Ans. 1540080. 

Ans. 30853^6. 

Ans. 7481888. 

Ans. 5226412. 

Ans. 6419945. 

Ans. 8074528. 

Ans. 6153606. 

Ans. 6160320. 

Ans. 5133032. 

Ans. 14963776. 

Ans. 10452824. 

Ans 12839890. 

Ana ^\^^\*=l\\\ 
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48. Multiply 
id. Multiply 

60. Multiply 

61. Multiply 

62. Multiply 
68. Multiply 
64. Multiply 
66. Multiply 

66. Multiply 

67. Multiply 

68. Multiply 

69. Multiply 

60. Multiply 

61. Multiply 

62. Multiply 
68. Multiply 
64. Multiply 



6328 by 2552. 
tl873 by 6036. 
11364 by 1629. 
21984 by 1021. 
12835 by 2036. 
10675 by 3007. 
25312 by 1276. 
25312 by 2552. 
57873 by 4812. 
73218 by 4167. 
35821 by 3782. 
85765 by 81072. 
180071 by 23456. 
871352 by 40709. 
826107 by 57018. 
360073 by 360073. 
473009 by 874030. 



Arts. 16149056 

Ans. 433825428. 

Ans. Ib511956. 

. Ans. 22445664. 

Ans: 26132060. 

Ana, 32099725. 

Ans. 32298112. 

Ans. 64596224. 

Ans. 278484876. 

• Ans. 305099406. 

Ans. 135475022. 

Ans. 6953140080. 

Ans. 4223745376. 

Ans. 35471868568. 

Ans. 47102968926. 

Ans. 129652565329. 

Ans. 413424056270. 



PBACTICAE. PBOBE.E9IS. 

1. If a steamer sails 235 miles iu 1 day, how far will nhe 
%ail in 37 days ? 

OPERATION. 

235 
Solution. — If a steamer sails 235 miles in 1 day, 37 

vn 37 days she will sail 37 times 235 miles, or 8695 3646 

miles. 705 



8695 



2. How many bushels of potatoes can be raised on 56 acrea 
of land, if each acre produces 196 bushels? Ans. 10,976. 

8* How many oranges in 59 boxes, if each box contains 
276 oranges? Ans. 16,225 oranges. 

4. If a clerk deposits $575 annually in a savings bank, how 
much will he deposit in 25 years ? Ans. $14,375. 

6. Mr. Gibbs bought a farm of 95 acres at $187 an acrej 
what was the cost of the farm ? Ans. $17,765. 

6. What will a hogshead of wine, containing 63 gallons, 
eost at the rate of $4.25 a gallon ? Ans. $267.75. 

7. I bought 356 sacks of Liverpool salt at $2.50 per siack: 
fvLat did J pay for the whole amount? Ans. $890. 
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8. Sold 265 barrels of mess pork at $16.50 a barrel; what 
did 1 receive for the whole? Ans. $4372.50. 

9. If a locomotive-wheel revolves 478 times in going 1 
mile, how often will it revolve in 248 miles? Ans, 118,544. 

10. When the market-price of ^butter is 18 cents a pound, 
what mast I pay for 256 pounds? Ans, $46 08. 

Note. — In this and similar problems we multiply by the smaller number, 
usiiig both numbers abstractly, though in the explanation we should 'U8« 
the proper number as the multiplier. 

11« If a barrel of flour is worth $8, how much are 596 
barrels worth at the same rate ? Ans, $4768. 

12. A dealer bought 2875 bushels of potatoes at 37 cents 
a bushel ; what was the cost ? Ans. $1063.75. 

13. A Western farmer sold 9876 bushels of wheat at 85 
cents a bushel; what did he receive? Ans. $8394.60. 

14. Henry earned $28 a week and paid $5 for his board ; 
how much could he save in 52 weeks? Ans. $1196. 

15. A travels 25 miles a day, and B 36 miles a day; how 
far will both travel,in 280 days? • Ans. 17,446 miles. 

16. The President's jabinet consists of 7 members, who 
receiTe a salary of $8000 each ; what is the amount of their 
salaries ? Ans. $56,000. 

17. A dealer shipped 2396 bushels of apples at 87 cents 
a bushel, and the same quantity of potatoes at 56 cents a 
bushel; what was the value of both? Ans. $3426.28. 

18. A bought 2960 acres of prairie land at $38 an acre, 
and the same number of acres of woodland at $45 an acre ; 
what did he pay for all ? Ans. $245,680. 

19. In a row of houses there are 46 rooms, in each room 4 
windows, and in each window 12 panes of glass ; how many 
panes in all the houses ? Ans. 2208 panes. 

20* If Thomas sells 48 papers a day, and Henry 72 papers, 
how many more papers does Henry sell in 94 days than 
Thomas ? Ans. 2256 papers. 

21. In 1852, 157,548 Irish immigrants arrived in the 
United States ; at this rate what would be the number o/ 
immigrants from the beginning of 1852 to the end of 1875 



46 NORMAL WRITTBN ARITHMETIC. 

22. If two persons should "start from the same place aod 
travel in opposite directions, one at the rate of 45 miles a 
day and the other at the rate of 67 miles a day, how far will 
they be apart in 67 days? Ans. 7504 miles. 

23. A planter put up his cotton into 275 bales, averaging 
576 pounds each, and sold it at 15 cents per pound ; what 
did he receive for the whole ? Ans, ^23,760. 

^4. Mr. Angell's annual income is $9750, and his average 
daily expenditure is $9.75 ; what can he save in a year of 
365 days? Ans. $6191.25. 

25. A bank teller receives $2500 saiary, and spends $520 
for board, $475 for clothing, $112.65 'for books, and $117.25 
for other expenses annually ; how much will he save in 5 
years? Ans. $6375.50. 

26. How many miles will a railroad conductor travel in 
a year if he makes a trip from Harrisburg to Philadelphia 
(106 miles) and back, every day except Sundays, reckoning 
52 Sundays to a year ? Ans, 66,356 miles. 

27. A shoe-dealer bought 35 cases of French calf boots, 
each case containing 12 pairs, at $6.dO a pair; what did the 
bill amount to? Ans. $2730. 

28. A division consisted of 4 regiments, each jregiment of 
9 companies, and each company of 98 men ; how many men 
in the division ? , Ans. 3528 men. 

29. In a block of houses there are 45 buildings, eich 
building containing 32 windows, and each window 12 panes 
of glass; how many panes of glass in the whole block of 
buildings ? Ans. 17,280 panes. 

30. If it requires 124 tons of iron wo^th S72 a ton to builJ 
one mile of a railroad, what will be the cost of iron enough 
to bulid a railroad 236 miles long? Ans. $2,107,008. 

81. A field contains 6076 rows of corn, each row contain- 
ing 4005 hills, and each hill 4 stalks ; how many stalks of 
corn in the field ? Ans. 81,317,520 stalks. 
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CONTRACTIONS IN MULTIPLICATION. 

78. Contractions in Multiplication are abbreviated 
methods of multiplying. 

70. A Composite Number is the product of two or 
more numbers, each greater than a unit, called factors 
Thus, 24 is a composite number, whose factors are 4 and 6, 
or 3 and 8, or 2, 3, and 4. 

CASS L 
^O. Wheti> the tntUHplier is a composite number. 

1. Multiply 53 by 24. 



* Solution. — 24 equals 4 times 6, hence 24 times 53 
equals 4 times 6 times 53. 6 times 53 equals 318, 
and 4 times 6 times 53 equals. 4 times 318, which 
equals 1272; therefore, 53 multiplied by 24 equals 
1272. Hence the • 



OPERATION. 
53 

6 



318 
4 



1272 



Rule. — Multiply the multiplicand by one factor ^ this 
product by. another factor j and thus continue until all the 
factors have been used ; the last product will be the result 
required. 

Multiply 

2. 85 by 35. 

3. 98 by 16. 

4. 75 by 72. 

6. 87 by 56. 
€• 123 by 63. 

7. 248 by 54. 



Ans. 2975. 
Ans. 1568. 
Ans. 5400. 
Ans. 4872. 
Ans. 7749. 
Ans. 13392. 



8. 362 by 45. 

9. 893 by 49. 

10. 3572 by 35. 

11. 4087 by 27: 

12. 8937 by 42. 



Ans. 16290. 

Ans. 43757. 
Ans. 125020. 
Ans. 110349 
Ans, 375354 



13. 40729 by 72. Ans. 2932488 



14. What cost 35 cows at 28 dollars apiece? 

OPERATION. 

Solution. — 35 eij^uais 5 times 7. If one cow costs 28 

28 dollars, 7 cows will cost 7 times 28 dollars, which 7 

are 196 dollars; and 35 cows, which are 5 times 7 J9g 

cows, will cost 5 times 196 dollars, which are 980 dol- 5 

lars. Therefore, etc. — -- 

' 980 

15. What cost 21 yards of muslin, at 14 cents a yard? 

Ans, $2.94. 

16. What cost 15 barrels of fish, at $13 a barrel ? 

Ans. $195. 
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17. What cost 24 horses, at the rate of $165 each? 

Arts. $3960. 

18. What will 42 cows cost at the rate of $27 apiece ? 

Ans: $1134. 

19. What must I pay for 84 books, at the rate of $3.25 
each? Ans. $273. 

20* If one bushel of rje is worth $0.84, how much are 
64 bushels worth ? Ans. $53.76. 

21. If a yoke of oxen cost $137, what will 56 yoke cost 
at the same rate ? Ans. $7672. 

22. What cost 64 acres of land, at $256 an acre; and 
what cost 81 acres at the same rate ? Ans. 2d, $20,736. 

CASE U. 

SI. TfTien there are ciphers at the right of one or 
both favors. 

Principle. — Anneocing one cipher to a number multiplies 
it 6i/ 10; annexing, two ciphers multiplies it by 100; annex- 
ing three, multiplies it by 1000, etc. 

For, adding one cipher removes each term one place to the left, and 
thus makes it denote 10 times as many imita as before, hence the entire 
number is ten times as great as before. 

1. Multiply 26 by 140, also 2600 by 140. 

Solution 1st. — 26 multiplied by 14 operation, operation. 

equals, 364; hence 26 multiplied by 140, 26 2600 

which is 10 times 14, equals 10 times 140 140 

364, which, by annexing one cipher, ~vSA. 104 

equals 3640. 26 • 26 

Solution 2d. — 14 times 26 equals 



364, hence 14 tiines 26 kwndred equals ^^^ 364000 

100 times as much, which by annexing 

two ciphers, is 36400; and 140 times 2600 equals 10 tinies 36400,* which, 
by annexing one cipher, is 364000. Hence the following rule: 

Rule. — Take the product of the numbers denoted by the 
significant figures^ and annex as many ciphers to the result 
as are found at the right of both factors. 

EXAHPEiES rOB PBACTICK. 

2. Slultiply 725 by 60. Ans. 43500. 

8. Multiply 927 by 80. Ans. 74160. 

4. Multiply 2187 by 300. Ans. 656100. 



MULTIPLICATION. 4^ 

5. Multiply 4109 by 500. Am. 2054500. 

6. Multiply 5090 by 700. Arts, 3663000. 

7. Multiply Y355 by 6000. Arts, 44130000. 

8. Multiply 2170 by 9000. Ans. 19530000. 

9. Multiply 8542 by 2500. Ans. 21355000. 

10. Multiply 7681 by 7300. Ans. 56071300. 

11. Multiply 6500 by 2500. Ans. 16250000. 

12. Multiply 7800 by 6700. Ans. 52260000. 
18. Multiply 35600 by 12500 Ans. 445000000 
14. Multiply 87200 by 28000. Ans. 2005600000. 
16. Multiply 90700 by 50700. Ans. 4598490000. 

16. Multiply 876000 by 25600. Ans. 22425600000. 

17. Multiply 807000 by 29000. Ans. 23403000000. 

18. Multiply 908000 by 327000. Ans. 296916000000. 

19. Multiply 2870000 by 108000 Ans. 309960000000. 

20. Multiply 607000 by 9080000. Ans. 5511560000000. 

PR/%€Tl€AIi PROBliEHS. 

IN ADDITION, SUBTRACTION, AND MULTIPLICATION. 

1. I bought 3 spades at $1.50 apiece, 5 shovels at $1.2.n 
apiece, and 4 rakes at $0.75 apiece ; what was the entire 
bill? ^ns. $13.75. 

2. A's income fs $5875 a year ; he pays $975 for house- 
rent, and 3 times as much for other expenses; how much can 
he save annually ? Ans. $1975. 

3. An army of 24,500 men lost in a battle 246 killed, 4 
times as many, plus 145, wounded, and 1687 captured; how 
many remained in the army? Ans. 21,438 men." 

4. Mary and Martha tried which could count the greater 
number in 25 minutes; Mary averaged 76 a minute, and 
Martha 81a minute ; how many did Martha count more than 
Mary? Ans. 125. 

5. A poor boy attempted to walk from Philadelphia to 
Pittsburgh, a distance of 353 miles; after walking 18 miles 
a day for 15 days, how far was he from Pittsburgh ? 

Ans. 83 mil%s. 

6. The light from a certain star is 7 years in coming to the 
earth ; what is its'distance, supposing t\i^Te u:^ "^^^^^ '^^'^ 
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onds in one day, and 365 days in a year, light moving at th^ 
rate of 192,500 miles a second ? Ans. 42494T60 millions. 

7. A wholesale druggist bought as folio w^s: 500 lb. opiun 
at $Y.20 per H).; 375 lb. morphine at $4.75 per lb.; 240 lb 
quinine, at $2.70 per lb.; 200 lb. camphor, at $0.^9 per Ib.j 
what was his whole bill ? Ans, $6087.25. 

8. A clerk's salary is $1500 a year; he pays $5 a week for 
his board and washing, $4 a month for car fare, and his other 
expenses amount to about $2 a day ; how much can he save 
in a year ? Ans. $462. 

9. Mrs. Wilson bought at a furniture store an oiled wal- 
nut chamber set for $150, two cottage sets for $55 each, a 
dozen dining-room chairs at $3.50 each, and 3 camp chairs at 
$4.25 each; what was her bill ? Ans, $314.75. 

10« A shipping firm bought 150 lb. Manila bolt rope yarns 

at 16 cents per lb.; 450 lb. Manila whale lines at 17 cents a 

pound ; 260 lb. Russia hemp tarred cordage, at 13 cents per 

lb ; and 850 lb. Sisal rope at 11 cents per lb.; what was the 

' whole cost? Ans. $227.80.. 

11. A dry goods merchant sold to a Western customer a& 
follows ; 125 yards Cocheco fancy prints, at 7 cents a yard; 
147 yards Cocheco robes, 8 cents; 156 yards Merrimac 
robes, 8 cents; 122 yards Merrimac checks and stripes, 7 
cents; 125 yards French cashmeres, $1.15 ; what was the 
amount of the bill ? Ans. $185.28. 

12. James Chauncey & Co. sold to Barton Brothers, Dec 
2S 1875, the following: 450 bushels White Western oats 
at 38 cents a bushel ; 375 bushels New York No. 2 White 
oats, 43 cents ; 240 bushels choice new Southern Black-eye 
peas, $1.45. Jan. 10, 1876, J. C. & Co. bought of Barton 
Brothers, 460 bushels Pennsylvania rye, 91 cents; 175 
bushels No. 2 Canada barley, $1.10; 720 bushels common 
Winter Red Western wheat, $1.25 ; required ti e balance ol 
the aecoant. AiUy $830.85 favor of Barton Brothers. 
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INTRODUCTION TO DIVISION. 

HEUrTAIi EXERCISES. 

1. At 8 cents each, how many melons can I buy for 15 ceatst 

Solution. — If 1 melon costs 3 ceuts^ for 15 cents I can buy as many 
melons as 3 is contained times in 15, which are 5. 

2. How many yards of ribbon, at 8 cents a yard, can be bought foi 
6G cents? 

3. A man gave 60 dollars for sheep, at the rate of 5 dollars a head 
how many did he buy ? 

4. How many kegs, of 9 gallons each, can be filled from a hogs 
head containing 90 gallons of vinegar ? 

5. How many days must a man work, at the rate of $3 a day, to 
earn $4o ? 

6. How many lemons at 6 cents apiece may be bougkt for 84 
cents? 

7. How many are 15 plus 5, divided by 5? 18 plus 6, divided by 
6? 40 plus 8, divided by 8 ? 35 plus 7, divided by 7? 

8. How many are 3 times 8 divided by 4 ? 5 times 9 divided by 3? 
6 times 10 divided by 12? 8 times 7 divided by 4? 

9. How many are 3 times 33 divided by 11 ? 4 times 21 divided 
by 7 ? 3 times 25 divided by 5 ? 3 times 24 divided by 8 ? 

10. How many pencils, .worth 5 cents each, may be bought for 4 
erasers worth 15 cents each ? 

tl. How many barrels of flour, at $9 a barrel, can be bought for 15 
barrels of apples at $3 a barrel ? 

12. A woman carried to the store 6 dozen eggs at 25 cents a dozen; 
how many yards of calico, at 10 cents a yard, will pay her? 

13. If mackerel is worth $12 a barrel, how many barrels can be 
bought for $6 in money and 6 barrels of pork at $lf5 a barrel ? 

14. The process of finding how often one number is contained in 
another is called division. The result is called the quotient 

15. The number divided is the dividend ; the number we divide by 
is the dicisor. The sign of division is -r-, and is read, "divided by. " 

16. The sign ( ) signifies that the. quantities inch led are to b« 
subjected to the same operation. 

17. Find the result of the following : 



(184-5)^3 
(144-6)H-4 
(15+7)-4-2 
(174-4 )-r-7 
a8h6)4-8 



(25— 5)-r-4 
(26— 2)-i-3 
(28— 3)-^5 
(32— 2)-^6 
(34— 6) -^7 



(6x 6)-!- 4 
(8x 9)-i-12 
(5xl2)H-10 
(4xl2)-r- 8 
(7X 9)-i. 3 



32-f-(2x4) 
36-^(3x4) 
42h-(2x7) 
48-^(3x2) 
54-^(3x8) 
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DIVISION. 

I. Division is the process of finding the quotient of tiro 
numbers. 

83. The Quotient of two numbers is a number whieh 
expresses how often one number is contained in another. 

84, The Dividend is the number to be divided. 

8S« The Divisor is the number by which we divide. 

8B. The Remainder is the number which is sometimes 
left after dividing. 

87. The Sign of Division is -^, and is read divided by. 
It den(Tles that the number preceding it is to be divided by 
the number following it. 

Notes. — 1. The sl^ of division is a short line, in the line of writing, 
with one dot above and another below the middle of it. 

2. ITie symbol -j- was introduced by Dr. John Pell, an English mathe- 
matician, born in 1610. 

3. Division is also indicated by writing the divibor beneath the dividend, 
with a straight line between them ; or by writing the divisor at the left of 
the dividend, with a curved line between them ; thus y^, and 9)27, mean 
27 divided by 9. 

FKIDTCIPJLES. 

■ 

1. The divisor and dividend are similar numbers. 

2. The quotient is an abstract number; the remainder w 
similar to the dividend. 

3. In dividing a number into equal parts^ the dividend 
and quotient are similar^ and the divisor is abstract, 

METHODS OF DIVISION. 

88. There are Two Methods of performing division, 
called Short Division and Long Division. 

SHORT DIVISION. 

H9. Short Division is that method in which only the 
Qividend, divisor, and quotient are written, the operation 
being performed mentally. 

90« Short division is generally employed when the divi- 
sor does not ezceed twelve, the largest multiplier in the mill 
tfpIicatioD table. 
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I. Huw many times is 2 contained in 358 f 

SoLiUTiON.^We write the divisor at the left of the opebatiok. 
Aiyidend, with a curved line between them, draw a 2)368 

line beneath the dividend, and begin at the left to dl- r=^ 

vide. 2 is contained in 3 hundre<& 1 hundred times, •*•* ^ 

and 1 hundred remaining ; 1 hundred equals 10 tens, 
which with 5 tens are 15 tens: 2 is contained in 15 tens 7 tens times, 
with a remainder of 1 ten ; 1 ten equals 10 units, which with 8 units 
equals 18 units: 2 is contained in 18 units 9 units times, and we have for 
the quotient, 179. Hence we have the following 

/ Rule. — I. Write the divisor at the left of the dividend^ 
with a curved line between them and a line beneath the divi- 
dend. 

II. Begin at the left, divide each term of the dividend by 
the divisor f and write the quotient beneath. 

III. If there is a remainder after any division, regard it 
as prefixed to the next term of the dividend, and divide as 
before. 

lY. If any partial dividend is less than the divisor, write 
a cipher in the quotient and prefix the dividend to the next 
term. 

V. When there is a final remainder, annex it with the 
divisor written beneath, to the integral part of the quotient. 

Proof. — Multiply the quotient by the divisor, and add the 

remainder, if any, to the product ; if the work is correct, the 

result will equal the dividend. 

NoTa. — In practice we need not name the denomination of the diflferent 
partial dividends. Thus, in the above solution we say 2 is contained in 8, 
once and one remaining; 2 is contained in 15, 7 times, etc. 

EXAHPIiES FOR PRACTICi:. 



(2) 
2)3Y2 

186 


(8) 
2)456 

228 . 


3)618 
• •206 


(5) 
3)852 

284 


(6) 
3)Y83 

261 


4)968 
242 


(8) 
4)556 • 

139 


4)988 
241 


(10) 
5)850 
170 


(11) 
5)960 

192 


12. Divide 1395 by 5. 
18. Divide 6906 bv 6. 






Ans. 219. 
Ans 1161 
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u. 


D 


15: 


D 


16. 


D 


17. 


D 


18. 


D 


10. 


D 


20. 


D 


21. 


D 


22. 


D 


23. 


n 


24. 


D 


25. 


D 



vide 3248 by 7. 
vide 7185 by 7. 
vide 8097 by 7. 
vide 9136 by 8. ; 
vide 72352 by 8. 
vide 91672 by 8. 
vide 23769 by 9. 
vide 30564 by .9. 
vide 9876504 by 7. 
vide 3201567 by 6. 
vide 4187002 by 8. 
vide 83702507 by 9. 



Ans. 464 

Ans lC26f 

Ans. Ub^ 

Ans. 1142. 

Arns. .9044. 

Ans. 11459. 

Ans. 2641. 

Ans. 3396. 

Ans. 1410929f 

Ans. 533594f. 

Ans, 523375|. 

Ans. 9300278|. 



26. If a book cost 4 dollars, how many books, at the same 
rate, can you buy for 252 dollars ? 

OPERATION. 

Solution. — If 1 book cost 4 dollars, for 252 dollars 4)252 
we can buy as many books as 4 dollars are contained 
times in 252 dollars, which are 63. Therefore, etc. 
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27. There are 3 feet in one yard ; how many yards in 291 
feet? . ^ns. 97 yards. 

28. There are 8 quarts in one peck; how many pecks are 
there in 1728 quarts? Ans. 216 pecks. 

29. There are 7 days in one week; how many weeks in 
364 days ? Ans, 52 weeks. 

30. A man gave 324 dollars to some boys, giving 6 dol- 
lars to each ; how many boys were there ? Ans, 54. 

31. If one sheep cost 9 dollars, how many sheep can you 
buy for 1935 dollars ? Ans. 215 sheep. 

'32. If there are 12 pence in 1 shilling, how many shillings 
are there in 571,836 pence? Ans. 47,653 shillings. 

33. If it require one sheet of paper to print 12 pages of a 
book, how many sheets will be required for a book of 504 
pages? Ans, 42 sheets. 

34. How long will it take two boys, starting at the same 
place, and traveling in opposite directions, to be 29,076 rods 
apait, if one goes 5 and the other 7 rods in a minute? 

Ans. 2423 minutes. 



DIVISION. 65 

LONG DIVISION^ 

91. Long Division is the method of dividing whoD the 
work is written out in full. It is generally used when the 
divisor exceeds 12. 

!• Divide 5848 by 23. 

• SoiiUnoN. — 23 is not contained in 5 thousands operation. 

any thousands times, hence there are no thousands 23)5848(254 

io the quotient. 5 thousands and 8 hundreds are 58 4^ 

hundred ; 23 is contained in 58 hundreds 2 hun- —r 

dreds tim^s: 2 hundreds times 23 are 46 hundreds, J^ 

which subtracted from 58 hundreds leave 12 hun- ^^^ 

dreds: 12 hundreds and 4 tens are 124 tens ; 23 is 98 

contained in 124 tens 5 tens times : 5 tens times 23 92 

are 115 tens, which subtracted from 124 tens leave 9 ~g 
tens : 9 tens and 8 units are 98 units ; 23 is contained 
in 98 units 4 times ; 4 times 23 equals 92 : subtracting there is a remain- 
der of 6, which will not contain 23 ; hence the quotient is 2 hundreds, 5 
tens, and 4 units, or 254, with a remainder of 6. 

*Rule. — I. Draw curved lines at both sides of the dird- 
dendy and place the divisor ai the left, 

II. Divide the number expressed by the fewest terms at 
the left that will contain the divisor ^ and place the quotient 
at the right. 

III. Multiply the divisor by this quotient, write the pro- 
duct under the partial dividend, subtract, and to the remain* 
der annex the next term of the dividend. 

IV. Divide as before, and thus continue until all the 
terms of the dividend have been used, 

V. If any partial dividend will not contain the divisor, 
place a cipher in the quotient, annex the next term, of the 
dividend, and proceed as before. 

VI. When there is a final remainder, annex it, with the 
divisor written beneath, to the integral part of the quotient. 

Proof. — Multiply the integral part of the quotient by the 
divisor, and add the remainder, if any, to the product ; if tho 
work is correct the result will be equal to the dividend. 

Notes. — I. The pupils will notice that there are five operalions : let 
Write the number ; 2d. Divide ; 3d. Multiply ; 4th Subtract ; 5th. Brin^ 
down, 

n. Pupils often have difficulty in finding the correct quotient figure; 
this difficulty can be greatly diminished by attention to the followinjr puir 
frustiona* 
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let. Notice how often the left-hand term of the divisor is contained lu the 
term or terms of the partial dividend, as far from the right hand term afl th€ 
»eft hand term in the divisor is from the right hand term. 

2d. If, when we multiply, the product is greater than the partial divi 
dend, the quotient term must be diminished. 

3d. If, when we subtract, the remainder is greater than the divisor, the 
quotient term must be increased. ^ 

III. We commence at the left to divide, so that the remainder can be 
united to the number of units of the next lower order, giving a new partia] 
dividend. The sign -}- is used to deno^« a remainder. 



1. D 

2. D 
8, D 
*• D 
5. D 
6* D 

7. D 

8. D 
». D 

10. D 

11. D 

12. D 
18. D 
14. D 
16. D 

16. D 

17. D 

18. D 

19. D 

20. D 

21. D 

22. D 
28. D 
24. D 
26. D 

26. D 

27. D 

28. D 
j^,9. D 



EXAMPI.i:6 FOR PRACTICK. 

vide 840 by 24. 
vide 903 by 21. 
vide 455 by 13. 
vide 4956 by 14. 
vide 3510 by 15. 
vide 5024 by 16. 
vide 4720 by 20. 
vide 5778 by 18. 
vide 8736 by 21. 
vide 9591 by 23. 
vide 4056 by 24. 
vide 5450 by 25. 
vide 9672 by 26. 
vide 7946 by 29. 
vide 9840 by 30. 
vide 11286 by 27. 
vide 17500 by 28. 
vide 13872 by 34. 
vide 24588 by 3fi, 
vide 25536 by 38. 
vide 31629 by 39. 
vide 29725 by 41. 
vide .28896 by 43. 
vide 72945 by 45. 
vide 81098 by 46. 
vide 60466 by 49. 
vide 141050 by 50. 
vide 316160 by 52. 
vide 533234 by 54. 



Ans. 35. 

Arts, 43. 

Ans. 35. 
Arts, 354. 
Arts. 234. 

^718. 314. 

Ans, 236.^ 

Am, 321. 

Arts. 416. 

Arts, 417. 

Arts, 169. 

An8, 218. 

^718. 372. 

Arts. 274. 

An8. 328. 

An8. 418. 

AnB, 625. 

Arts. 408. 

Ans. 683. 

Arts, 672. 

An%. 811. 

Ans, 725. 

Ans, 672. 
Ans. 1621. 
Arts. 1763. 
Ans, 1234. 
An8. 2821. 
^718. 6080 
JwK 6171 



DIVISION. 



67 



80. Divide 105056 by 56. 
8K Divide 126498 by 58. 
32. Divide 1T2929 by 59. 
88. Divide 173911 by 61. 
U. Divide 178857 by 63. 
86. Divide 1568580 by 65. 
86. Divide 1380536 by 68. 
37. Divide 692208 by 69. 

88. Divide 2434380 by 78. 

89. Divide 1031475 by 85. 

40. Divide 1680137 by 97. 

41. Divide 2138654 by 98. 

42. Divide 317646 by 126. 
48. Divide 238788 by 134. 
^. Divide 456104 by 146. 
46. Divide 603264 by 192. 

46. Divide 711287 by 321. 

47. Divide 811332 by 372. 

48. Divide 1646301 by 381. 

49. Divide 1985175 by 425. 

60. Divide 1957413 by 453 

61. Divide 1787160 by 562. 

62. Divide 2100315 by 581. 

68. Divide 3207594 by 767. 
64. Divide 1019806 by 893. 

66. Divide 7481888 by 1021. 
60. Divide 5226412 by 2036. 

67. Divide 6419945 by 2135 
58. Divide 13824902 by 3367. 

69. Divide 8074528 by 6328. 

60. Divide 97547337 by 3891. 

61. Divide 4223745376 by 23456. 

62. Divide 170627676887 by 413071. 

68. Divide 129652565329 by 360073. 
64. Multiply 87602 by 608, and divide 

804. 
8» 



Ans. 1876. 

Ans. 2181. 

Ans. 2931. 

Am. 2851. 

Ans. 2839. 
Am, 24182. 
Am, 20302. 
Am. 10032. 
Am. 81210. 
Am. 12135. 
Am. 17321. 
Am. 21823. 

Am. 2521. 

• 

Am. 1782. 

^718. 8124. 

Am.M42. 

Bern. 272. 

Am. 2181. 

Am. 4321. 

Am. 4671. 

Am. 4321. 

Am. 3180. 

Am. 3615. 

Am. 4182. 

Am. 1142. 

Am. 7328. 

Am. 2567. 

Am. 3007. 

Am. 4106. 

Am. 1276. 

Eem. 3858. 

Ans. 180071. 

Bern. 25846. 

Am. 360073. 

the prodact b^ 

Am. 75204. 
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PROBLEMS IN DIVISION. 

OS. In Division there are two classes of praciical prob^ 
lems : 

1st. To find the number of equal parts of a number 
2d. To divide a number into equal parts. 

CASE I. 
93« To find the number of equal parts of a number* 

1. At\25 dollars each, how many cows can be bought for 
576 dollars? 

Solution. — If 25 dollars will buy one cow, 575 operation. 
dollars will buy as many cows as 25 dollars are con- 25)576(23 
tained times in 575 (jollars, which are 23, 

2. In one hogshead there are 63 gallons; how manj hogs- 
heads in 15,435 gallons ? Ans, 245 hhd. 

8. How many horses can you get for 1824 dollars, at the 
rate of'152 dollars each? Ans. 12 horses. 

4. If a boat sails 25 miles an hour, how long will it be in 
sailing 1800 miles? Ans, 72 hours. 

5. How many years must a person labor to earn $13,140, 
at the rate of $730 a year? Ans. 18 years. 

6. How many acres of land can you purchase for $11,696, 
at the rate of $86 an acre ? Ans. 136. 

7. How many cows, at $37 each, can be bought for 74 
aorses, at $150 each ? Ans. 300 cows. 

8. How many oxen, at $54 each, can be bought for 108, 
mules, at $94 each ? Ans. 188 oxen. 

9. A labors 72 weeks, at $14 a week; how much wheat 
at 42 cents a bushel will pay him? Ans. ^400 bushels. 

10. The circumference of the earth is 25,000 miles; how 
lOng would it take a vessel to sail around it, going at the 
rate of 125 miles per day ? Ans. 200 days. 

11. The distance from the earth to the sun is 93,000,000 
miles ; how long Will it take light to reach us from the sun, 
moving 11,520,000 miles a minute ? Ans. 8 min.-f. 

12. The moon is 240,000 miles from the earth ; how long 
w^ould it take a balloon to reach it, moving at the rate of 75 

miJffs an biur? Aus. ^^^^ W\«e 
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13. A 4)uilder receiv^ed Western lands at $25 per acre and 
ft balance in cash ^ $7300, in trade for a row of 15 houses 
at $2575 each ; how many acres did he receive? Ans, 1253. 

14. A person wishes to trade land worth $150 an acre, 
for 125 acres, at $75 uu acre, and ^ain $675 by the bargain; 
how many acres will be exchanged? Ans. 58. 

15. Suppose .that two persons, A and B, are 2376 miles 
apart and approach each other, A traveling 15 miles an hour, 
and B traveling 18 miles an hour ; in how many hours will 
they meet ? Ana. 72 hours. 

16. If the driving wheel of a locomotive is 16 ft. in circum- 
ference, how many revolutions will it make in going from 
Philadelphia to Pittsburgh, 354 miles, there being 5280 feet 
to a mile? ^ai^j. 116,820 revolutions. 

CASS n. 

04« To divide a number into eqtuU parts. 

I. Divide 235 into 5 equal parts. 

Solution Ist. — If we divide 235 into 15 equal parts, operation. 
each part is ^ of 235: ^ of 23 tens is 4 tens and 3 tens 5)235 

remaining; 3 tens and 5 units equal 35; ^ of 35 is 7 ; -7= 

hence \ of 235 is 47, or 47 is one of the 5 equal parts ^' 

of 235. 

Solution 2d. — One of the five ec|ual parts of 5 is (yne^ hence one of « 
the 5 equal parts of 235 is as many times <me as 5 is contained times in 
225, which are 47. Therefore, etc. 

EXAMPLES FOB PRACTICE. 

2* Divide 212 into 4 equal parts. Ana. 53. 

3. Divide 222 into 6 equal parts. An», 37. 

4:. Divide 455 into 7 equal parts. Arts, 65. 

5. Divide 592 into 8 equal parts. Arts, 74. 

6. Divide 425 into 17 equal parts. Arts. 25. 
?• Divide 608 into 19 equal parts. Arts, 32. 

8. Divide 1107 into 9 equal parts. Arts. 123. 

9. Divide 2574 into 11 equal parts.- Arts, 234. 
10. Divide 3780 into 12 equal parts. Arts. 315. 

II. Divide 3168 into 24 equal parts. Arts, 132. 
12. Divide 10725 into 33 equal parts. Arts, 325. 
18. Divide 205896 into 46 equal pana. kxs%, K^^. 
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14:. A man divides $318 among 6 bojs ; how mach will 
each one receive? m 

Solution Ist.-^Ii will require $6 to give each boy operation. 
$1 ; and in giving $318, each boy will receive as many 6)318 

dollars a^ $6 are contained times ii> $318, which are 53. "ko 

Therefore, etc. ^ 

Solution 2d. — If 6 boys receive $318, one boy will receive one^izth 
of $318, which, by division, we find is $53. Therefore, etc. 

15. If 12 men earn $384 in a week, how much does one 
man earn ? Ans. $32. > 

16. A boat goes 1584 miles in 24 hours ; how far will it 
go in 1 hour ? Ans. 66 miles. 

17. There are 1575 gallons in 25 hogsheads; how many 
gallons are there in 1 hogshead ? Ans. 63 gallons. 

18. There are 8316 cubic inches in 36 gallon^ of wine; 
how many cubic i aches are there in 1 gallon? Ans. 231. 

19. There are 7614 cubic inches in 27 gallons of beer; 
how many cubic inches in one gallon ? Ans. 282. 

20. There are 221,760 feet in 42 miles; how many feet 
are there in one mile ? Ans. 5280. 

21. Sround moves 61,545 feet in 55 seconds; how far does 
it move in one second? Ans. 1119 feet. 

22. If a turnpike 132 miles long cost $339,240, how much 
did it cost per mile ? Ans. $2570. 

23. The salary of the President of the United States is 
$50,000 a year ; what is it a day ? Ans. $137 nearly. 

24. A mau having $20,000 buys 150 acres of land, at $75' 
an acre ; how much land can he buy with what remains, at 
$125 an acre? Ans 70 acres. 

25. A man dyiag wills $8000 to his wife, $2000 to the 
church, and the remainder to his 9 children, in equal 
shares ; what did each child receive, the fortune being 
$75,000 ? Ans. $7222f 

26. A young man having received a legacy of $15,000, 
shared it equally with his three brothers and two sisters; 
fvhat did each receivp ? Ans. $2500 
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CONTRACTIONS IN DIVISION. 

95. Contractions in Division are abbreviated fcnrms of 
dividing. 

CASS I. 
9G* ^Vlien the divisor is a composite nutnber. 

I. Divide 2952 by 24, using the factors 4 and 6. 

Solution 1st. — To multiply by 24 we may multiply operation. 
by 6, and then multiply that product by 4; hence, to 4)2952 

divide by 24 we may divide by 4, and then divide that ^ 

quotient by 6. Dividing by 4 we have 738, and divid- "^!„ 

ng 738 by 6 we have 123 ; hence, etc. 123 

Solution 2d. — Since 24 times a number equals 6 times 4 times the 
number, ^j of the number equals ^ of J of the number ; J of 2^52 is 738, 
and I of 738 is 123; hence, etc. 

Rule. — Divide the dividend by one factor vf the divisor, 
the quotient by another factor j and thus continue for all the 
factors used ; the last quotient will be the quotient required* 

EXAMPIiES FOR PRACTICE. 

Divide the following, using the factors: 

2. 570 by 15. (15=3x5) Ans. 38. 

»• 492 by 12 (12 = 4x3) Ans. 41. 

4. 594 by 18. (18=3x6) Ans. 33. 

5. 2480 by 20. (20=4x5) Ans. 12L 

6. 4494 by 14. (14=2x7) . Ans. 321. 

7. 10950 by 30. (30=5x6) Ans. 365. 

8. 7875 by 35. Ans. 225. 

9. 12560 by 40. Ans. 314. 
10. 22824 by 72. Ans. 317. 

II. 47412 by 108. Ans. 439. 
12. 64440 by 120. Ans. 537 
18. 54576 by 144. Ans. 379. 

TO FIND THE TRUE EEMAINDBB. 

97. The True Remainder in successive division, it is 
evident, is not the. last remainder, nor the sum of all the 
remainders; it is necessary, therefore, to explain the method 
of finding the true remainder. 
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I. Divide 791 by 24, asiag the factors 2, 3, aud 4. 

Solution. — Dividing by 2 we find that opebation. n 

791 equals 395 tivos and 1 remaining ; di- 2)791 

/iding 395 twos by 3, we find 395 tioos equals q \qqk 

131 ffixes and 3 ttooSf or 4, remaining; di- ^__ ^ 

viding by 4, we find that 131 sixes consists 4)131, 2 twos ss 4 

of 32 Iwemty-fowrs and 3 sixeSf or 18, remain- "32 3 ^^jpgg =18 

ing. Hence the true remainder is 18+4-+- ^ ^ ' ^ Wn 

1, which is 23. Hence, tofind the correct True remainder, 23. 
remainder we have the following 

Rule. — Multiply each remainder by all the divisors pre* 
ceding the one which obtained it, and take the sum of the 
products and the remainder arising from the first division. 

Divide the following and find the true remainder : 

2. 582 by 15. Rem. 12. 

8. 503 by 12. Rem. 11. 

4. 2497 by 20. Rem. 1*1. 

5. 4507 by 14. Rem. 13. 

6. 3717 by 30. 2, 3, 5. Rem. 27. 

7. 13853 by 105. 3, 5, 7. Rem. 98. 

8. 41837 by 180. 4, 5, 9. Rem. 77. 

9. 47117 by 3a8. 4, 7, 11. ' Rem. 301. 

10. 96711 by 310. 2, 5, 31. Rem. 301. 

II. 87831 by 720. 2, 3, 4, 5, 6. Rem. 711. 

CASE n. 
08« WTien there are ciphers at the right of the divisor. 

I. Divide 8254 by 600. 

Solution. — 6 hundreds are contained in 82 hundreds opebation. 

13 times, and 400 remaining ; 600 is not contained in gi 00)821 54 
54, hence the entire remainder is 400-|-54, or 454. T^UKa 

From this solution we may derive the following l.J-454 

Rule. — I. Gut off the ciphers at the right of the divisor, 
md as many terms at the right of the dividend. 

11. Divide the remaining part of the dividend by the 
remaining part of the divisor. 

III. Prefix the remainder to the part of the dividend cut 

jff, and the result will be the true remainder. 

Notes. — 1. When the divisor is a unit of any order with ciphers, the 
remainder will he the figures cut off at the rif^ht; and the quotient the 
e^uree at the left. 
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3. When the part of the divisor at the left of the naag^hts is greater Uimi 
12, diyide by long division. 

2. Divide 816 by 50. Ans. H; Bern. 26. 



Bern. 153. 
Rem. 233. 
Bern. 665. 
Bern. 659. 
Bern. 763. 



8. Divide 953 by 400. Aim: 2 

4. Divide lt33 by 500. Ans. 3 

6. Divide 2765 by 700. 'Ans. 3 

6. Divide 7859 by 800. Ans. 9 

7. Divide 9763 by 900. Ans. 10 

8. Divide 14873 by 1900. Ans. 7; Bern. 1573. 

9. Divide 25075 by 2300. Ans. 10; Bern. 2075. 
10. Divide 187654 by 14700. Bern. 11254. 

• U. Divide 269856 by 237000. Bern. 32856. 

12. Divide 5767220 by 4730000. Bern. 1037220. 

EXERCISE UPON THE PARENTHESIS. 

99. The Parenthesis ( ), denotes that the quantities 
included are to be subjected to the same operation; thus, 
(8+6— 4) X 3 denotes that the value of 8+6—4, which is 
10, is to be multiplied by 3. 

The Vinculum, thus 8+6-^x3, is often used in place 
of the parenthesis. 

I. What is the value of (12+9—7) x 5 ? 

Solution. — 12 + 9 equals 21, and 21 minus 7 equals 14, and 14 mul- 
tiplied by 5 equals 70. Tlierefore, etc. 

Required the value 

2. Of (25+23— 18)xT. Ans. 210. 

8. Of (46+9T— 82)x9. Ans. 649. 

4. Of (98— t5+8T)xl4. Ans. 1540. 

5. Of (89+96— 4t)-T-6. Ans. 23. 
6- Of (145— 110+llT)H-8. Ans. 19. 

7. Of (396— 128+483) X 32. ^ns. 24032. 

8. Of (860+980— 1120)-r-45.- Ans. 16. 

9. Of (320— 98) X (860— 145). ^n«. 158730. 
10. Of (689— 327+986- 39t)x428. Ans. 407028. 

II. Of (729+487— 244)-5-(247— 210+71). Ans. 9. 
12. Of (3014-2601) X (2477— 1325)-f-(295-?-6). 

•'. ^?w. 8064. 

NoTJB. — Id a aeriea of numbers connected \«\Wv «^TD^cK^s.,^Jtvfc ^^^ 
denotes the cloBeat oooaection, the sign ^i- lYieTkeitV. 'Y\w»A'^-V^-^'^- 
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PRACTICAI. PROBI^EMS. 

ON THB FOUR FUNDAMENTAL. KULES. 

1. The minuend is 4160, and the sabtrahend is 3i25 ; what 
iB the remainder ? Ans, IBb. 

2. The minuend is 9164 and the remainder is 3426 ; what 
is the subtrahend? * Ans, 5738. 

3. The subtrahend is 3872 and the remainder 4648; what 
is the minuend ? Ans. 8520. 

4. The multiplicand is 745 and the multiplier 456; what 
is the product? Ans. 339720. 

5. The multiplicand is 2463 and the product 854661 ; wha« 
is the multiplier ? Ans. 347. 

6. The product is 881919 and the multiplier 981 ; what is 
the multiplicand? Ans. 899. 

7. The dividend is 518077 and the divisor 763 ; what ia 
the quotient ? Ans, 679. 

8. The dividend is 801222 and the quotient 3257 ; what is 
the divisor ? Ans, 246. 

9. The divisor is 587 and the quotient 8723 ; what is the 
dividend? ' ^ns. 5120401. 

10. The dividend is 72987 and divisor 45 ; required the 
quotient and remainder. Ans. 1621 ; 42. 

11. The dividend is 7972, the quotient is 274, and remain- 
der 26 ; what is the divisor? Ans, 29. 

12. The divisor is 26, the quotient 372, and remainder 23; 
what is the dividend ? Ans, 9695. 

13. Thomas read 789 pages of history in a week, which 
lacks 324 of being as many as Walton read; how many did 
both read ? Ans, 1 902 pages. 

14* A freight car ran 365 miles one week, and 3 times as 
far, lacking 246 miles, the next week ; how far did it run the 
second week ? Ans, 849 miles. 

15. A sold 8318 bushels of wheat, then bought 2514 
bushels, and then had 3146 bushels ; how many bushels had 
he at first? Ans, 8950 bushels. 

16. My barn cos^$3156 ; my house cost 3 times as much 
as my bam, and nij farm cost as much as both ; what wa^ 

the no fit of %U ? Xx\^ %^ %K^, 



DIVISION. 6e 

17 The value of 5 horses and 7 mules is $2438; now if 
the value of each mule is $208, what is the vaxue of each 
horse ? Ans. $196. 

18. A man left $2585 each to his four children, but one of 
them dying, the three remaining children divided the money; 
bow much did each receive ? * Ans. $3380. 

19. Mr. Smith left $6264 to each of three sons and $7240 
to each of two daughters, but one daughter dying, her share 
was equally divided among the remaining children ; what 
did each receive f Ans. Son, $8074 ; daughter, $9050. 

20. The income of a man who " struck oil" was $480 a 
day ; how many teachers would this employ at a salary of 
$438 a year ? Ans. 400. 

21* A stock dealer bought 325 cows at $28 each, and sold 
124 of them at cost; how much must he receive a head for 
the remainder to gain $804 ? Ans. $32. 

22. Mr. Galton buys a farm of 110 acres at $75 an acre, 
$2200 to be paid down and the remainder in five yearly 
installments; what must he pay each year? Ans. $1210. 

23. A farmer raised 765 bushels of oats, of which he kept 
65 bushels for seed, and after Tetaining enough for the use of 
his horses till next harvest, allowing 60 bushels to each 
horse, sold the balance at 85 cents a bushel, and received 
$442 ; how many hordes had he ? Ans. S horses. 

24-. Mr. Milman beq\>oc»cned $6500 to each of two sons, 
to a third son $1000, $5000 to each of 3 daughters, and the 
balance of his estate, amounting to $25,000, to several be- 
nevolent institutions ; the will, however, being set aside, the 
property was divided equally among his children ; what was 
the share of each ? Ans. $9000. 

25. If a soldier enlisting in the late war for 3 years, re- 
ceived a bounty of $930 ; then served one year as a private, 
at $13 a month, 6 months as a corporal, at $14 a month, 
and 18 months as a sergeant at $17 a month ; what was the 
whole amount of his pay and his average pay per month 7 

Ans. $41 a month. 
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GEHTERAIi PRIHrCIPIiEft 

OF THE FUNDAMENTAL BULBS. 

PRINCIPLES OF ADDITION. 

1. Tliii sum of all the parts equals the whole. 

2. The whole diminished by one or more parts ecxuals the sum of 
the other parts. 

PRINCIPLES OF SUBTRACTION. 

1. The Remainder equals the Minuend minu8»the Subtrahend. 

2. The Minuend equals the Subtrahend plus the Remainder. 
8. The Subtrahend equals the Minuend minus the Remainder. 

PRINCIPLES OF MULTIPLICATION. 

1. The Product equals the Multiplicand into the Multiplier. 

2. The Multiplicand equals the Product divided by the Multiplier. 
8. The Multiplier equals the Product divided by the Multiplicand. 

PRINCIPLES OF DIVISION. 

1. The Quotient equals the Dividend divided by the Divisor. 

2. The Dividend equals the Divisor multiplied by the Quotient. 
8. The Divisor equals the Dividend divided by the Quotient. 

4. The Dividend equals the Divisor multiplied by the Quotient 
plus the Remainder. 

5. The Divisor equals the Dividend minus the Remainder, divided 
oy the Quotient. ^ 

OTHER PRINCIPLES OF DIVISION. 

1. Multiplying the Dividend or dividing the Divisor by any num- 
ber, multiplies the Quotient by that number. 

2. Dividing the Dividend or multiplying the Divisor by any num 
ber, divides the Quotient by that number. 

3. Multiplying or dividing both Dividend and Divisor by the same 
number, does not change the Quotient. 

4. A Oen&ral Law. — A change in the Dividend by multiplication 
or division produces a sindla/r change in the Quotient ; but such a 
change in the Divisor produces an opposite change in the Quotient 

Note to Teacher. — Let the pupils be required to show the reason for 
the above principles, and give illustratioiis of them. No demonstrations 
■re given, since it is better for the pupU to learn to depend .somewhat uyon 
MmSelf, tLat he may become, not a mere imlta^/)r, but an origwal tHwur 
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INTRODUCTION TO SECONDARY OPERATIONS. 

MEHTTAIi EXERCISES. 

1. What numbers multiplied together will produce 4? 6? 8? 101 
12? 14? 16? 18? 30? 24?'26? 28? 30? 

2. What numbers can be produced out of the numbers 2 and 8 ? 3 
Mid 5? 2, 3, and 5? 3, 4, and 5? 2, 3, 4, and 5? 

3. Will the pnxluct Of any two numbers, each greater than a unit, 
produce 1, 2, 3, 5,' 7, 11, 13, 17, 19, 23, 29, 31, and 37 ? 

4. What may we call a number which is composed by multiplying 
several numbers together? Ans. A Composite Number, 

5. What shall we call numbers that cannot be produced by multi 
plying several numbers together ? , Ans. Prims Numbers, 

6. Which are prime and which composite numbers in the follow 
ing list : 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15? y 

7. What may we call the numbers whose product makes a compo- 
site number ? Ans, Makers of the numbers. 

8. If the word Factor means the same as milker, what may we 
call the makers of a composite number? Ans. Factors. 

9. Form composite numbers out of the factors 3 and 4; 3, 4, and 6; 
4, 5, and 6. What are the factors of 12? 15? 18? 20? 21? 24? 

10. Form a composite number by using 2 twice as a factor; 3 twice 
«s a factor; 2 three times as a factor; 3 four times as a &ctor. 

11. Required one of the two equal factors of 9; of 16; of 25; of 36 
9716 of the three equal factors of 8; of 27; of 64; of 125. 

12. A number composed of two equal factors is called the second 
power of that factor ; of three equal factors, the third power, etc. 

13. Required the second power of 3 ; of 4; of 6 ; of 7; of 8: the 
th^d power of 2; of 3; of 4; of 6. 

14. One of the two equal factors of a number is the second root of a 
number; one of the three equul factors is the third root, etc. 

15. What is the second root of 16 ? of 26 7 of 36 ? of 49 ? What is 
the third root of 8? of 27? of 64? of 125? 

16. What would it seem natural to call the process of making 
composite numbers ? Ans. Composition, 

n. What would it seem natural to call the process of finding the 
fiictors of a number? Ans. Factoring. 

18. What are the first four operations of arithmetic called ? Ans. 
The Fundamental or Primary Operations of arithmetic. 

19. What would it be natural to call these operations which are 
derived from the fimdamental operations ? Ans. The Veritiative ot 
8«Mnda/rf/ Operatirns, * 
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SECTION III. 

SECONDARY OPERATIONS. 

100. The Primary Operations of arithmetic are those 
of synthesis and analysis, including the four fundamental 
rules. «• 

101. The Secondary, or Derivative Operations, are 

those which arise from or grow out of the primary opera- 
tions of synthesis and analysis. 

102. The Secondary Operations are Composition, 
FOfCtoring, Oreatetst Common Divisor, Least Common Mul 
tiple, Involution, and Evolution. 

COMPOSITION 

103« Composition is the process of forming composite 
numbers when their factors are given. 

104. A Composite Number is a number which can be 
produced by multiplying together two or more numbers, 
each greater than a unit; as 8, 12, 15, etc. 

105. The Factors of a composite number are the num- 
bers, which, when multiplied together, will produce it ; thus 
4 and 2 are the factors of 8. 

106. A Prime Number is one that cannot be produced 
by multiplying together two or more numbers, each greater 
than a unit; as, 2, 5, 7, 11, etc. 

107* A composite number consisting of two equal factor? 
IS said to be the 2d power of that factor; of three eqaal 
factors, the 3d power, etc. ; thus, 9 is the 2d power of 3, and 
64 is the 3d power of 4. . 

Note. — An even number Is one that is exactly dlyislble by 2 ; an tfdd 
Qumber is one that is not exactly divi&ible by 2. 

MENTAIi ANB WRITTEN EXERCISES. 

/. Tell which of the following numbers are prime oi 
compofifte: 2, H. 4, 5. 6. *T, 8, ^. 10, A\, \SL, \^A^A^,\^. 
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2. Name the prime uumbers from I to 53. Name the 
prime numbers from 53 to 101. 

3. Write the numbers from 1 to 100, and cut tut all the 
composite numbers, leaving the primes. 

4. What is the^second power of 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 
11, 12, 13, 14, 15, 16, 17, 18, 19, 20? 

5. What is the 3d power of each of the above ? The 4th 
power? The 5th power? The 6th power? 

PBINCIPI.£S. 

1. Every composite number is equal to the product of its 
factors. 

2. A factor of a number is a factor of any number of 
times that number^ 

108. To fortn composite numbers out of any factors* 

1. Form a composite number out of 4, 9, and 5. 

Solution. — A composite number formed out of the operation. 
tactoro, 4, 9, and 5, is equal to their product, which is 4x9x5=^180 
XoO. 

WRITTEN EXERCISES. 

Form composite numbers out 

2. Ot b, 6, 7, and 8. Ans, 1680. 
8. Of two 2's, 3, and 7. Ans, 84. 

4. Of three 3's, four 2's,.and two 5's. Ans, 10800. 

5. Find a number consisting of four 5's. Ans. 625. 

6. Find the fifth power of 3, of 4, of 7. 

Ans. 243; 1024; 16807. 

7. Form a composite number out of the first four prime 
D ambers after unity. Ans. 210. 

8. Form a composite number out of all the prime number? 
between II and 29. Ans, 96577. 

9. Form all the composite numbers you can out of 2, 3 
6, and 7. Ans, 6; 10; 14; 15; 2l ; etc. 

10. Form all the composite numbers you can out of % 3, 
5, 7, and 11. Ans. 6; 10; 14; 22; 15; 21; etc. 

11. Find a composite number consisting of three factors, 
the first being 2, the second being twice as great, and the 
third three times as great. At\%. ^^» 
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DIVISIBILITY OF COMPOSITE NUMBERS. 

109. Composite Numbers can be divided by uie facxxi 
wlycli produce them. 

HO. The Factors of many composite numbers may tij 
seen by inspection from the following principles : 

1. A number is' divisible by 2 when the right hand term 
is zero or an even digit. 

For, the number is evidently an even number, and all even numbers 
are divisible by 2. 

2. A number is divisible by 3 when the sum of the digitB 
is divisible by 3. 

This may be shown by trying several numbers, and, seeing that ^ is 
true with these, we infer that it is true with all. A rigid demonstration 
is too difficult for this place. 

3. A number is divisible by 4 when the two right hand 
terms are cipher s^ or when the number they express is' 
divisible by 4. 

If the two right hand terms are ciphers, the number equals a number 
of hundreds, and since 100 is divisible by 4, any number of hundreds is 
divisible by 4. 

If the number expressed by the two right hand digits is divisible by 
4, the number will consist of a number of huindreds plus the number ex- 
pressed by the two right hand digits (thus 1232^1200+32) ; and since 
both of these are divisible by 4, their sum, which is the number itself, 
is divisible by 4. 

4. A number is divisible by 5 when its right hand term is 
or 5. 

When the unit figure is 0, the last partial dividend must be 0, 10, 20, 
30, or 40, each of which is divisible by 5. When the unit figure is 5, th« 
last partial dividend must be 15, 25, 35, or 45, each of which is divisible 
by 5. Therefore, etc. 

5. A number is divisible by 6 when it is even, and the sum 
of the digits is divisible by 3. 

Since the number is even it is divisible by 2, and since the sum of the 
digits is divisible by 3 the number is divisible by 3, and since it contains 
both 2 and 3, it will contain their product, 3x2, or 6. • 

6. A number is divisible by 8 when the three right hand 
terms are ciphers^ or when the number expressed by them it 

di'^^'siblp by 8 
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I 

If the three right haud lernis are ciphers, the numher equ&Is a Dum- 
ber of ifumsaTulaj and since 1000 is divisible by 8, any numoer of thou- 
sands is divisible by 8. 

If the number expressed by thie three right hand digits is divisible by 
8, the entire number will consist of a number of thottsands plus the num- 
ber expressed by the three right hand digits (thus 17368=170004 368) 
and since both of these parts are divisible by 8, their sum which is the 
number itself, is divisible by 8. 

T. A numb^ is divisible by 9 when the sum of the digits is 
divisible by 9. 

This may be shown by trying several numbers, and, seeing that it is 
true with these, we can infer that it is true with all. It may also be 
rigidly demonstrated. 

8. A number is divisible iy 10 when the unit figure is 0. 

For, such a number equals a number of tenSy and any number of tens 
b divisible by 10, hence the number is divisible by 10. 

Note. — 1. A number is divisible by 7 when the sum of the odd numerieail 
perio^j niintis the sum of the even numerical periods^ is divisible by 7. 

2. A nuTnJ>er is divisible by 11 when the difference between the sums of th$ 
digits in the odd places arid in the even places is divisible &^ 11, or toAen this 
d^erence is 0. 

3 These two principles are rather curious than useful. For their de- 
mopstration see Higher Arithmetic. » 
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HENTAI. EXERCISES. 

1. Name the prime numbers from to 50. 

2. Name the composite numbers from to 50. 

3. "Name some of the factors or makers of 12, 15, 21, 28, 36, 54, 72. 

4. Name the prime numbers which are factors of 12, 18, 20, 24, 36, 
64, and 72. 

5. What shall we call the factors of numbers when they are prime 
numbers ? Ans. The Prime Factors. 

6. Name the prime factors of 12, 16, 18, 20, 24, 30, 32, 36, 40, 45, 
50, 60, and 80. 

I. Illustrate the principle that the factors of a number are diviaora 
of the number. 

8.> How then can we find the factors of a number? Ans, By find- 
ing the divisors of a numben 

9, How can we find the divisors of a number ? Ans, By trial, aided 
by the principles of Art. 110. 

10. What do we call that subject of arithmetic which treats of find 
mg the 'factors of numbers ? An8 Factoring. 

It, How tmm may we Jefine the subject oi Y«.c\AmTi^1 
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FACTORING. 

111. Factoring is the process of fikdiag the factors of 
composite numbers. Unity and the number itself are not 
regarded as factors. 

U2. The Factors of a composite number are the numbers 
which multiplied together will produce it ; thus, 3 and 4 are 
factors of 12. 

113. The Prime Factors of a composite number are the 
prime numbers which multiplied together will produce it ; 
thus, 2, 2, and 3 are the prime factors of 12. 

114. One of the two equal factors of a number is called 
its 2d, or square root; one of the 3 equal factors, its 8d, or 
(mbe root, etc. ; thus, 3 is the 2d root of 9 ; 2, the 3d root of 8. 

PRINCIPI.ES. 

1. A divisor of a number ^ excepting unity and itself ^ is a 
factor of that number. 

2. A divisor of a factor of a number ^ excepting unity ^ is 
% factor of the number, 

3. A number is divisible by its prime factors or by any 
product of them. 

4. A number is divisible only by its prime factors or by 
some product of thenij or by unity, 

CASS I. 
115* To resolve a number into its prime factors. 

I. Find the prime factors of 105. 

Solution. — Dividing by 3, we find that 3 is a fac- operation. 
tor of 105 (Prin. 1). Dividing the quotient by 6, we 3)105 

find that 5 and 7 are factors of 35 (Prin. 2), and since r;^ 

these numbers 3, 5, and 7, are prime numbers, they are ^ o)^ 
the prime factors of 105. 7 

Rule. — I. Divide the given number by any prime number 
greater than 1, that will exactly divide it^ 

II. Divide the quotient, if composite, in the same manner, 
and thus continue until the quotient is prime. 

III. The divisors and last quotient will be the prime fwh 
iOTft reguired. 



FACTORINa. 7^ 

What are the prime factors 

2. Of 28 ? Am 2, 2, T. 

S. Of 84 ? Ans. 2, 2, 3, 7. 

4. Of 125? Ans. 5, 6, 5. 

5. Of 325 ? Ans. 5, 5, 13. 

6. Of 210 ? Ans, 2, 3, 5, 7 

7. Of 114? -4ns. 2, 3, 19. 

8. Of 432 ? Ans, 2, 2, 2, etc. 

9. Of 426? . Ans. 2, 3, U. 

10. Of 1872? Ans. 2, 2, 2, 2, 3, 3, 13. 

11. Of 7644 ? Ans. 2, 2, 3, 7, 7, 13. 

12. Of 1184? , Ans. 2, 2, 2, 2, 2, 37. 

13. Of 1140? Ans. 2, 2, 3, 5, 19. 

CASE XL 
110« To resolve a number into equal factors. 

1. Find the two equal factors of 1225. 

OPERATION. 

Solution. — We first resolve the number into its 5)1226 

prime fiax^tors. Now since there are two S's, we take , , 

(mt 5 for each factor; and since there are two 7'8, we o)2Aa 

take <yne 7 for each factor ; hence eacli of the two 7)49 

eqoal factors is 5x7, or 35. Therefore 35 is one of "7 

the two equal factors of 1225. 6X7=35 

Rule. — I. Resolve the number into its prime factors, 
II. Take the continued product, of one of ea>ch of the two 
equal factors, when we wish the two equal factors, one of 
each of the three, for the three equal factors, etc. 

2. Find the two equal factors of 16, 36, 100, 196, 256, 324, 
900, 1296, 2025. Aiis. 4, 4 ; 6, 6 ; 10. 10; 14, 14, etc. 

3. Find the square root of 225, 576, 1764, 3136, 3969, 5184. 

Ans. 15; 24; 42; 56; 63; 72. 

4. Find the cube root of 27, 64, 125, 216, 512, lOOO. 

Ans. 3 ; 4 ; 5 ; 6 ; 8 ; 10. 
6. Find the fourth root of 16, 81, 256, 1296, 4096, 20736 

Ans. 2 ; 3 ; 4 ; 6 ; 8 ; 12. 

6. Find the fifth root of 32; 243; 1024; 3125; 7776. 

Ans. 2; 3; 4; 5; 6. 
4 
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* 

INTRODUCTION TO COMMON DIYISOR. 

MENTAIi £XEB€IS£S. 

1. Name an exact divisor of 6; of 9; of 12; of 15; of 18; of 20; ol 
24; of 86. 

2. What exact divisors are common to 8 and 12 ? to 10 and 15 ? to 
12 and 18? to 24 and 36? to 32 and 48? to 48 and 72? 

3. What may a divisor common to two or more numbeTS be called T 
Ans Their common divisor. 

4. What is a common divisor of 16 and 24? of 15 and 20? of 18 
and 80? of 48 and 54? 

5. What is the greatest divisor common to 24 and 82? to 82 and 
66? to 48 and 72? to 72 and 96? 

6. What may the greatest divisor common to two or more numbers 
be called ? Ana, Their greatest common divisor. 

1, What is the greatest common divisor of 24 and 30? of 45 and 507 
of 54 and 60? of 64 and 72? 

8. What prime factors are common to 18 and 24? 27 and 80? 80 
and 85? 86 and 40? 

9. The product of what two prime factors of 12 and 18 will divide 
both? of 20 and 30? 

GREATEST COMMON DIVISOR. 

117. A Divisor of a number is a number that exactly 
divides it. Thus 4 is a divisor of 20. 

118« A Common Divisor of two or more numbers is a 
number that exactly divides each of them. Thus 4 is a 
common divisor of 16 and 20. 

119. The Greatest Common Divisor of two or more 

numbers is the greatest number that exactly divides each 

of them. Thus 8 is the greatest common divisor of 1 6 and 24. 

NoTB. — The greatest common divisor may be represented by the initiali 
G. C. D. 

PRIHrCIPIiES. 

1. A common factor of two or more numbers is a factor 
of their greatest common divisor. ■ 

2. The product of all the common prime factors of two 
or more numbers is their greatest common divisor. 

8. A common divisor of tuH) numbers is a divisor of iheir 
gum and aim of thrir difference. 



2 


42 - 84 - 126 


3 


21 - 42 - 63 


7 


7 - 14 - 21 




1 - 2 - 3 
2x3x7-= 42 
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a 

Dem. — Take any two numbers, as 12 and 20, of which 4 is a common 
divisor. Now, 12 equals three times 4, and 20 equals five times 4, and 
their sum equals three times 4 plus five times 4, or eight times 4, which 
contains 4, or is divisible by 4. Their difierence is five times 4 minua 
three times 4, or ^uk) times 4, which is also divisible by 4. . 

CASE I. 

130« W7ien the n/utnbers are smaU and can be read^ 
ily factored, 

FIEST METHOD. 

ll^l. This method consists in finding the common factors, 
and taking their product. 

I. Find the greatest common divisor of 42, 84, and 126, 

Solution. — ^We write the numbers one beside operation. 
another, as in the margin. Dividing by 2, we see 
that 2 is a factor of each number ; it is therefore 
a factor of the G. C. D. (Prin. 1). Dividing the 
quotients by 3, we see that 3 is a factor of each 
number and therefore a factor of the G. C. D. ; 
and in the same way we see that 7 is a factor of 
the G. C. D. Now since the quotients 1, 2, and 
8 are prime to each other, 2, 3, and 7 are all the 
common factors; hence their product, which is 42, is the G. C. 1>. 
(Prin. 2). 

Rule* — I. Write the numbers one beside another , with a 

vertical line at the left^ and divide by any common factor 

of all the numbers, 

II. Divide the quotients in the same manner, and thus 
continue until the quotients have no common factor. 

III. Take the product of all the divisors; the result wUl 
be the greatest common divisor. 

What is the greatest common divisor of 

2.' 10, 20, and 30? Ans. 10. 

3. 36, 48, and 54 ? . Ans, 6. 

4. 18, 36, and 72? Ans. IS. 
5.. 48, 72, and 96? Ans. 24. 

6. 120, 210, and 360 ? Ans. 30, 

7. 210, 315, and 420? Ans. 105. 

8. 252, 336, and 420 ? Ans. 84. 

9. 330, 495, and 6e0 ? Am. 165. 
10, 468, 780, and 1092? Am 1&6 
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SECOND METHOD. 

. 12S3. This method consists in resolving the numlerA 
into their prime factors, and taking the product of the com- 
mon factors. 

1. Find the greatest common divisor of 42, 84, and 126. 

Solution. — The factors of 42 are 2, 3, and 7; operation. 

the factors of 84 are 2, 2, 3, and 7 ; the factors of 42=2x3X7 

126 are 2, 3, 3, and 7. We see that 2, 3, and 7 84=2x2x3x7 

'are all the prime factors common to the three 126=2x3x3x7 

numbers; hence their product, which is 42, is the 2x3x7=42 
greatest common divisor of the numbers (Prin. 2). 
Hence the following 

Rule.; — Resolve the numbers into their prime factors^ and 
take the product of all the common factors. 

Find the greatest common divisor of 

2. 270, 315, and 405. Ans, 45. 
8. 168, 192, and 216. Ans. 24. 
4. 25S, 308, and 364. Ans. 28. 
6. 504, 546, and 588. Ans. 42. 

6. 392, 448, and 504. Ans. 56. 

7. 432, 504, and 648. Ans. 72. 

8. 792, 864, 936, and 1008. Ans. 72. 

9. 384, 576, 768, and 960. Ans. 192. 

CASE II. 

133« TFhen the numbers are large and ca/nnot he 
readUy facUyred. 

1. Find the greatest common divisor of 32 and 56. 

Solution. — We divide 56 by 32, the divisor 32 operation. 
by 24, and the divisor 24 by the remainder 8, and 32)56(1 
have no remainder; then will 8 be the greatest 32 

(X)mmon divisor of 32 and 56. For oiNoon 

Ist. The, last reniaindery 8, is a number of times ^ Iv 

the O. C. D. Since 32 and 56 are each a number of Zz % 

times the G. C. D., their difference, 24, is a number 8)24(8 

of times the G. C. D., by Prin. 3 ; and since 24 and 24 

32 are each a number of times the G. C. D., their "~ 

difference, 8, is also a number of times the G. C. D. 

2d. The last dwitor, 8, is ONCE the O. C. D. Since 8 divides 24 it will 
divide 24-f 8, or 32, by Prin. 3; and since it divides 82 and 24, it will 
dJride 32H~24, or 56; and now since 8 divides 82 and 56, and is n 
9Mm6€r oj^tinkm thf G. C. D, it mnst \^. cmoe the G. C O 
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OPERilTION. 


32 116|3 




96 




20 


20 


1 


12 
8- 


12 
' 8 


1 

1 


4 


8 


2 



Another Fokm.— In the margin on the right is 
another form of writing tlie division, wliich in prac- 
tice we prefer to tlie above. The problem is to find 
the greatest common divisor of 32 and 116. The 
method will be clear from a sliglil inspection of the 
work. Let the pupils adopt it after tliey are familiar 
with the common form. 



Rule. — Divide the greater number by the lesa, the divisor 
by the remainder^ and thus continue to divide the last divisor 
by the last remainder until there is no remainder ; the last 

divisor will be the greatest common divisor. 

Note. — To tiud the i;reau*bt common divisor of more than two numberS| 
we first find the jrreatest ooininou divisor of two of them, then of tha% 
divisor and one of the other numbers, etc. 

exajiipi.es for practice. 



Find the greatest common. divisor of 

2. 115 and 161. 

3. 91 and 143. 

4. 333 and 592. 

5. 691 and 820. . 

6. 1220 and 2013 

7. 730, 1241, and 1460. 

8. 12491 a^d 103121. 
5). 347387 and 561851. 



Arts. 23. 

Ans. 13. 

Ans. 37. 

Ans. 41. 

Ans. 61. 

Ans, 73. 
Anfi. 1021. 
Ans. 1117. 



10. A farmer has two heaps of apples, one contaiaing 364, 
and the other 585, which he wishes to divide into smaller 
heaps, ^ach containing the same number ; what is the largest 
number that the heaps may contain ? Ans. 13. 

11. A benevolent society distributed $678, $906, and 
$1146 in equal sums to the poor of three wards of a city, the 
sums being as large as possible. Required the amount of 
the equal sums and the number of persons receiving relief in 
each ward. Ans. $6; 113; 151; 191. 

12. A Western landholder has three tracts, the first con- 
taining 533 acres, the second 574 acres, and the third 861 
acres, which he wishes to divide into fields of equal size, 
having the least number possible. Required the number of 
fields, and the number of acres in each. 
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INTRODUCTION TO COMMON MULTIPLE. 

1. What number is three times 5? four times 6? five times 5? six 
times 8? ^ 

2. A number which is one or more times another number is called 
a mtdiiple of that number. 

3. What is the multiple of 4? of 5? of 6? of 7? of 8? of 9? of 10? 
of 11? of 12? * 

4. What multiple is common to 2 and 3? to 3 and 4 ? to 4 and 6? to 
6 and 8? to 6 and 9? 

5. What may we call a multiple common to two or more numbers? 
Ans. A common multiple, 

6. What is a common multiple of 4 and 5 ? 8 and 9 ? 6 and 77 4 
and 6? 5 and 8? 

7. What is the least multiple common to 2 and 4 ? 4 and 6 ? 4 and 
8? 6 and 8? 8 and 12? 

8. What shall we call the least multiple common to two or more 
numbers ? Ans. Their least common multiple. 

9. What is the least common multiple of 4 and 6 ? 9 and 12 ? 10 
and 16 ? 20 and 24? 25 and 30? 

JO. What is the least common multiple of 6 and 8 ? 8 and 12 ? 13 
and 16? 16 and 32? 35 and 70? 

LEAST COMMON MULTIPLE. 

134. A Multiple of a number is ODe or more times thi 
number ; thus, 4 times 5, or 20, is a mul^tiple of 5. 

135« A Common Multiple of two or more numbers is a 
number which is a multiple of each of them ; tbus, 24 is a 
common multiple of 2, 3, and 4, 

126. The Least Common Multiple of two or more 

numbers is the least number which is a multiple of e^ch oi 

them ; thus, 12 is the least common multiple of 2, 3, and 4 

Note. — The least common multiple may be represented by the initlali 
L. C. M. 

PBIlf€IPIiES. 

1. A multiple of a number is exactly divisible by thai 
number, 

2, A multiple of a number must contain all (lie primt 
factors of that number. 
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S. A common multiple of two or more numbers must con- 
tain all the prime factors of each of those numbers. 

4. Th£ least common mulHple of two or more numbers 

must contain all the prime factors of each number, and no 

other .factors. 

CASE I. 

l!2Vm When the numbers are sfnaU and easily fac^ 
fored* 

FIRST METHOD. 

1!^8« This method consists in resolving the numbers into 
their prime factors, and taking the product of all the differ- 
ent factors. 

I. Find the least common multiple of 12, 30, and 70. 

Solution. — ^We first resolve the numbers operation. 

into their prime factors. A multiple of 12 12=2x2x3 

must contain the fisictors of 12, 2, 2, 3; a 3()__2x3><6 

multiple of 30 must contain the factors of 30, 70=2 X 5 X 7 

2, 3, 5; a multiple of 70 must contain the 2x2x3x5X7=420 
factors of 70, 2, 6, 7 ; hence the common mul- 
tiple of 12, 30, and 70 must contain all these 

different factors and no others; therefore 2x2x5x3x7, or 420, is the 
L. C. M. of 12, 30, and 70 (Prin. 4). 

Rule. — I. Resolve the numbers into their prims factors. 

II. Taki the product of all the different factors, using 

each factor the greatest number of times it occurs in either 

number. 

Note. — Any numbers which are divisors of the others may be omitted, 
since the multiple of the other numbers will be a multiple of these. 

Pind the least common multiple of 

2. 24, 30, and 36. Ans. 360. 

8. 16, 24, and 56. Ans. 33£. 

4. 28, 36, and 60. Ans. 1260. 

6. 36, 48, and 84. Ans. 1008. 

6. 63, 72, and 108. Ans. 1512. 

7. 15, 30. 42, and 72. Ans. 2520. 

8. 22, 55, 7r, and 110. Ans. 770. • 

9. 33, 99, 36, 108, and 136. Ans. 5940. 
10* A has $14, B $15, C $36, and D as many as the least 

common multiple of the amounts of the others \ how many 
haaDf Am. %VL^^ 



12 - 


30 - 


- 70 


6 - 


15 - 


- 35 


2 - 


5 - 


- 35 


2 - 


1 - 


- 7 
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SECOND METHOD. 

129* This method consists in taking out the prime fao 
tors of the least common muftiple and finding their product 

1. Find the least common multiple of 12, 30, and 70. 

Solution. — Placing the numbers one be- operation. 

Bide another and dividing by 2, we see that 2 

2 is a factor of each of them, it is therefore a 
factor of the L. C. M. (Prin. 3); dividing the ^ 

quotients that will contain it by 3, we see 5 

that ^ is a factor of some of the numbers, it is 

therefore a factor of the L. C. M. Dividing 9 o e 9 ^ Aoa 

the next quotients by 5, we see that 6 is afac- ^XoXoX^X/ — 420 
tor of some of them, hence 5 is a factor of the 

L. G. M.; and the quotients having no other commc^ factor, we see that 
the factors of the given numbers are 2, 3, 5, 2, and 7, hence their pro- 
duct, which is 420, is the L. C. M. Hence the following 

Rule. — I. Write the numbers one beside another ^ divide 

by any prime number that will exactly divide two or more^ 

and write the quotients and undivided numbers beneath. 

II. Divide the quotients in the same manner^ and thus 
continue until no two numbers in the lowest line have a com- 
mon factor. 

III. Take the produxjt 0/ the divisors and final quotients; 
the result will be the least common multiple required. 

Find the least common multiple of 

2. 16, 20, aud SO. Ans. 240. 

3. 28, 56, and 84. Ans. 168. 

4. 48, 60, and 80. Ans. 240. 

5. 150, 200, and 250. Ans. 3000. 
- (i. 40, 96, 100, and 120. Ans. 2400. 

7. 120, 180, 200, and 240. Ans. 8600. 

8, 140, 280, 160, and 320. Ans. 2240. 

'CASK II. 

130« WJien the numbers are large and cannot bt 
readily far tared, 

1. Find the least common multiple of 28 and 63. 
Solution. — The greatest common divisor ofebation. 

of these numbers is 7; 28 equals 4 times 7, 28=4 X 7* 63=9 X 7 
and 63 equals 9 times 7 ; hence the L. C. M., t r< itr !_ a t q 
as found in the first method, is 4 X 7 X 9, i^. v>. M — 4 X 7 X » 
^/ijch equals 28 multiplied by 63 divided ..aS X — 

^ 7/ or the first number multiplied b-y tke 1 

'^<fond divid4sd by their (/reaUsi common d-ivwor. 
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Rule. — I. Find the greatest common divisor of two num- 
hers, divide one number by U^ and multiply the other number 
by the quotient. 

II. When there are more than two numbers, find the least 
jommon mnltiple of two of the v amber s, and then of this 
number and the third number, etc. 

EXAHPI.ES FOR PRACTICE. 

Find the least common multiple of 

2. 671 and 793. Ans 8723. 

8. 3503 aad 4859. Ans. 150629. 
4. 6527 and 7597. Ans. 463417. 
6. 7205 and 9432. Ans. 518760. 

6. 11183 and 15403. Ans. 816359. 

7. 357, 612, and 663. , Ans. 55692. 
. 8. 4141, 6161, and 7171. ' Aris. 17934671. 

9. What is the smallest sum of money for which 1 couid 
hire workmen for one month, paying either $16, $*20, $28, or 
$35 a month ? Ans. $560. 

10. A can dig 14 rods of ditch in a week, B 18 rods, C 22 
rods, and D 24 rods ; what is the least number of rods that 
would afford an exact number of weeks' work for each one 
of them? Ans. 5544 rods. 

11. What is the smallest number of bushels of corn that 
will fill a number of barrels containing 3 bushels each, a 
number of sacks containing 5 bushels each, a number of casks 
containing 14 bushels each, or a number of bins containing 
48 bushels each ? Ans. 1680. 

12. Four men start at the same place to walk around a 
garden ; A can go around in 9 minutes, B in 10 minutes, C 
In 12 minutes, and D in 15 minutes; in what time will they 
all meet at the starting point? Ans. 180 minutes. 

18« A, B, C, and I) start from the same point, A traveling 
a mile in 18 minutes, B in 24 minutes, C in 30 minutes, and 
D in 35 minutes; what is the least whole number of miles 
each may travel that they may return to the starting point at 

the same moment ? Ans. A, 140; B, 105 ; C^ 84 ; D, 72. 

4* 
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INTRODUCTION TO CANCELLATION. 

MENTAI^ EXERCISES. 

1. If we omit the factor 2 from 12 and 6, what factors will remain 1 

2. Divide 24 by 6. Divide 24 by i of 6. Divide J of 24 by 6. 

3. Divide J of 24 by J of 6. Divide 36 by 18, first taking out the 
o^mmon factor 6. * 

4. Is there any difiference in the quotient of 48 divided by 12, and 
( oi 48 divided by i of 12 ? 

5. Divide 72 by 48, first omitting common factors. Divide 90 by 
80 in the same way ; 144 by 96. 

6. Divide 2x2x2 by 2x2; 3x3x4 by 2x3; 8x4x5 by 3x5. 

7. Divide 2x3x7 by 2x7; 2x3x4 by 2x3; 3x5x8 by 8x8; 6x 
6x3 by 3x6; 2x7x9x10 by 9x2. 

CANCELLATION. 

131« Cancellatioil is a process of abbreviating arithmet- 
ical operations by rejecting common factors in both dividend 
and divisor. 

PRIMCIPIiES. 

1. The cancelling of a factor from any number divides 
the number by that factor. 

Dem. — Thus if we take the factor 3 out of 24 we shall divide 24 by 3. 

2. The cancelling of a factor in both dividend and divisor 
will not change the quotient. 

Dem. — Cancelling 'a factor in both dividend and divisor is the same 9M 
dividing them both by the same number, which, by the principles of di- 
vision, does not change the quotient. 

I. Divide 84x60 by 24x63. 

Solution. — We cancel the common factor 12 ofisratiok. 

from 60 and 24, writing 5, the other factor of 60, 2 

above 60, and 2, the other factor of 24, below 24 ; we a 5 

then cancel the common £Eu;tor 21 from 84 and 63, 84 X^^ 10 

writing 4, the other factor of 84, above 84, and 3, =2 — gst ' q " "^ 

the other factor of 63, below 63 ; we then cancel 2 ^w^^? 

from 2 and 4, writing 2 above the 4 ; the product ^ * 
of the remaining factors of the dividend is 10, the 
product of the remaining factors of the divisor is 3 ; hence the quotient 
IS 10 divided by 3, or 3J. 

Rule. — I. Cancel the common factors from the dividend 
and divisor. 

II. Then divide the product of the remaining foKstors of 
^he dividend by the product of the remaining factors of the 

divisor. 
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SoT£S — 1. The unit 1 takes the place of a cancelled factor, but need not 
be written, except in the dividend of the quotient, when there are no othei 
factorR of the dividend remaining. 

2. A factor in one term will cancel two or more factors in the other term, 
when their product is equal to the former. 

^. Some prefer to place the dividend upon the right and the divisor upon 
tb« left, of a vertical line. 

2. Divide 12x14x16 by 6x7x8. Ana. S. 

8. Divide 2»x 32x35 by 4x5x16. Ans. tO. 

4. Divide 125 x 250 by 15 x 50 x 75. Ans. f 

6. Divide 180x270 by 45 x 108. Ans. 10. 

6. Divide 120 x 140 by 60 x 350. Ans. f . 

7. Divide 45 x 49 x 81 by 35 x 84 x 63. Ans. ^. 

8. Divide 60 x 77 X 320 by 25 x 42 x 33. Ans. 42|. 

9. Divide 75 x 42 x 99 by 125 x 63 x 33. Ans. If 

PRACTICAI. PROBI.EJIIS. 

1. How many yards of muslin, worth 12 cents a yard, 
may be bought for 16 pounds of butter, worth 15 cents a 
pound ? 

Solution. — If one pound of butter is worth 15 operation. 

tents, 16 potinds are worth 16x15 cents; for 16x15 5 4 

cents, at 12 cents a yard, we can get as many vards of 13 xZ^ 

mcslin as 12 is contained times in 15x16, which we — -^ — =20 

find, by cancellation, to be 20. ^j 

2. How many bushels of corn, worth 45 cents a bushel, 
must be exchanged for 125 pounds of butter, at 18 cents a 
pound ? Ans. 50. 

3. A exchanged rye, worth 84 cents per bushel, for 78 
bushels of wheat, worth 98 cents per bushel ; required the 
number of bushels of rye. Ans. 91. 

4. How many bushels of corn, at 42 cents a bushel, must 
be given in exchange for 7 pieces of cloth, each containing 
40 yards, at 36 cents a yard ? Ans. 240. 

' 5* How many boxes of tea, each containing 24 pounds, 
at 90 cents a pound, must be given for 27 firkins of butter, 
of 56 pounds each, at 20 cents a pound ? Ans. 14. 

6* A farmer sold a grocer 9 loads of apples, each load con- 
taining 18 bags, and each bag 2 bushels, at 85 cents a 
bushel, and received in payment 12 boxes of sugar, each con- 
taming 136 pounds ; what was the sugar worth a ijound? 



«4 
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PRIME NUMBERS. 

13t2. No general method of determining prime nambera, 
beyond a certain limit, has yet been disco srered, althougti 
mucjii time has been spent in the investigation. 

133* We give the following practical method, which 
consists in writing a series of numbers, and sifting out 
those which are composite. 

Method. — Since the even numbers after 2 are composite, we write 
the series of odd numbers; thus, 

3 3,5 3,7. 5 3. 3 5,7 8 

1, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 2§, 31, 33, 35, 37, 39, 41, 

3,5 7 3 5 3 8,7 5 ^ ' 3.5 7 8 

43, 45, 47, 49, 51, 53, 55, 57, 59, 61, 63, 65, 67, 69, 71, ^3, 75, 77, 79, 81, 

5 3 7 3 5 3 

83, 85, 87, 89, 91, 93, 96, 97, 99. 

Now, commencing at 3, since every third term is divisible ^y 3, every 
third number is composite, which we indicate by putting the figure 3 
over it. 

Commencing at 5, every fifth number is divisible by 5, and is therefore 
composite, hence we place a figure 5 over every fifth numl>er. Proceed 
in the same manner with 7, and the numbers unmarked will be tiie 
prime numbers up to 100. 

This method was discovered by Eratosthenes, a Greek mathematician. 
He inscribed the series of odd numbers on parchment, and then cutting 
out the composite numbers, his parchment with its holes resembled ? 
sieve: hence the method has been called EraioRthene^ Sieve, 
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1 


47 


113 


197 


281 


379 


463 


571 


659 


761 


863 


2 


53 


127 


199 


283 


383 


467 


577 


661 


769 


877 


3 


59 


131 


211 


293 


389 


479 


587 


673 


773 


881 


5 


61 


137 


223 


307 


397 


487 


593 


677 


787 


883 


■ 7 


67 


139 


227 


311 


401 


491 


599 


683 


797 


887 


11 


71 


149 


229 


313 


409 


499 


601 


691 


809 


907 


13 


73 


151 


233 


317 


419 


503 


607 


701 


811 


911 


17 


79 


157 


289 


331 


421 


509 


613 


709 


821 


919 


19 


83 


163 


241 


337 


431 


521 


617 . 


719 


823 


927 


23 


89 


167 


251 


347 


433 


523 


619 


727 


827 


937 


29 


■ 97 


173 


257 


349 


439 


541 


631 


733 


829 


941 


31 


101 


179 


253 


353 


443 


547 


641 


739 


839 


947 


37 


103 


181 


269 


359 


449 


557 


643 


743 


853 


952 


41 


107 


191 


271 


367 


457 


563 


647 


751 


857 


967 


43 


109 


193 


277 


373 


461 


669 


653 


757 


859 


97 S 



yoTB. — This page is not to be studied and recited, but will be found o 
interest to teachers and advanced studenta. 
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INTRODUCTION TO FRACTIONS. 

MEHTTAI. £X£B€IS£S. 

1. If au apple is divided into two equal parts, what is one of these 
p&rts called? 

2. What are two of these parts called ? How many halves in any- 
thing ? 

3. What is J of 6? of 4? ot 12? of 16? of 10? of 18? of 20? of 
24? of 28? of 36? 

4. If I divide an apple into 3 equal parts, what is one of these parts 
called ? 

5. What are 2 and 3 of these parts called ? How many thirds in 
anything ? 

6. The number ot eqUal parts into which a unit may be divided la 
represented by a figure below the line ; thus , represents haloes ; j, 
thirds; j,fourt/in, etc. 

7. The number ot fractional parts taken may be represented by a 
figure above the line; thus, 'j represents 2 thirds; }, 3 fourths; f, 5 
8ixt?iSt etc. 

8. Whatisiof6? of 9? of 12? of 18? of 15? of 21? of 27? Whal 
are} of 12? of 15? of 21? of 18? of 24? of 33V 

9. If I divide an apple into 4 equal parts, what is one of these parta 
called? If I divide in 5, or 6, etc., equal parts ? 

10. How many fourths make a whole Y How many fifths ? Sixth* t 
Sevenths? Eighths? Ninths? Tenths? 

11. What is i of 12? i of 20?. ^ of 24? J of 16? f of 80? f of 28? 
}of40? f of35? 

12. What is J of 20? f of 15? | of 12? i of 24? J of 27? | of 30? 
A: of 22? J of 64? 

!•<. If a yard of muslin cost 24 cents, what will J of a yard cost? 
What will J of a yard cost ? 

14. Henry's age is 36 years, and his wife's ago is J as much ; whal 
IS his wife's age? * 

15. If 5 melons cost 60 cents, what will 7 melons cost at the same 
rate? 

16. What will 4 yards of satin cost at the rate of |6 for J of a 
fard? 

11. What must I pay for three-fourths of a ton of hay if fiveaixth» 
of a ton cost $20 ? 

18. WhAt will J of a ton of ooal anat at tlve rale of $4 .V) for f of a 
tno7 
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SECTION IV. 

COMMON FKACTI0N8. 

134. A Fraction is a number of the equal parts of a 
a ait 

135.. Fractions are divided into two classes; common 
fractions and decimal fractions. 

136. A Common Fraction is one in which the unit is 
divided into any nuviber of equal parts. 

137. A Decimal Fraction is one in which the unit is 
divided into tenths^ hundredths^ etc. 

138« A Common Fraction is expressed by two num- 
bers, one written above the other, with a short line between 
them ; thus, | expresses 3 fourths, 

139« The Dendminator of a fraction denotes the num- 
ber of equal parts into which the unit is divided. 

140. The Numerator of a fraction denotes the number 
of equal parts which are taken. 

141. The Numerator and Denominator are called the 

Terms of the fraction. The numerator is written above the 
line, and the denominator below it. 

143. Common Fractions consist of three principal 
classes ; namely. Simple ^ Compound^ and Complex. 

143. A Simple Fraction is a fraction having a single 
integral numerator and denominator; as f, ^, etc. 

144. A Proper Fraction is a simple fraction whose 
value is less than a unit ; as §, |. 

145. An Improper Fraction is a simple fraction whose 
value is equal to or greater than a unit; as |, ^, ^, etc. 

X46. A Compound Fraction is a fraction of a fraction ; 
A^iof i.^of f of I, etc. 

]47« A Complex Fraction is one whose nameratoTy or 

6 * of 4 
(ii^nomiD&ioTf or both, are fractional; m t, * ; ! . 
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148. A Mixed 'Number consists of an integer and a 
fraction; as, 4|, 5|, etc. 

149. The Reciprocal of a number is a unit divided bj 
Ihat number ; thus, the reciprocal of 3 is ^. 

150« The Number of Cases of common fractions is 
eight. They are as follows: 



!• Reduction, 

2. Addition, 

3. Subtraction, 

4. Multiplication, 



5. Division, 

6. Relation of Fractions, 

7. Greatest Common Divisor, 

8. Least Common Multiple. 



Notes. — 1. Each fractional part is used as a single thing and is therefore 
a unit ; hence, we haTe Units and fraetional wiiU. 

2. The primary conception of a fraction is that it is a number of equal 
parts of a unit. It may, however, be regarded as a number of parts of orte 
thing, or as one part of a number of th^s. Thus, I may be regarded as 
2 of one or i of three. 

NUMERATION AND NOTATION. 

151. Numeration of Fractions is the art of reading a 
fraction when expressed by figures. 

Rule. — Read the number of JSractional units expressed by 
the numerator, and give them the narne indicated by the de 
nominator. 

Name the kind and read the following : — 

!• f. 4. -j^. 7. 5f. 

2. \. 6. f. 8. If. 

8. \. 6. If. 9. \ of f 

152. Notation of Fractions is the art of expressing 
fractions by means of figures. , 

Rule. — Write the jiumber of fractional units, draw a 
line beneath, under which write the number which indicates 
•he kind of fractional units. 

Write the following fractions : — 

1. Two-thirds. 5. Seven-elevenths. 

2. Five-sixths. 6. Eight-tenths. 

S. Six-eighths. ' 7. Eleven-fifteenths. 

4. Nine-tenths. 8. Twelve-twentiethg 
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ANALYSIS OF FRACTIONS. 

153« To Analyze a fraction is to explain \vhat is ex- 
pressed by. the fractional notation. 

!• Analyze the fraction f. 

Solution. — In the fraction |, the denominator 5 indicates thajt the 
unit is divided into 5 equal parts, and the numerator 4 denotes that 4 
of these parts are taken. 

Analyze the following fractions : 

2. f. 6. ^ji. 8. i|. 

8. f. 6. If. 9. \i. 

• 4. J. 7. fj. 10. If. 

• METHOD or TREATMENT. 

154. There are Two Methods of treating common frac- 
tions, which may be distinguished as the Inductive and i>e- 
ductive Methods. 

155. By the Inductive Method we solve all the differ- 
ent casea by analysis, and derive the rules or methods of 
operation from these analyses by inference or induction. 

156. By the Deductive Method we first establish a few 
general principles, and then derive all the rules or methods 
of operation from these general principles. 

Note. — The Inductive Method will be used with the mental exercises ; 
with the written exercises the method which is thought to be the simplest 
is used. 

PRINCIPLES OF FRACTIONS. 

1. Multiplying the numerator of a fraction by any num* 
her multiplies the value of the fraction by that number. 

If we multiply the numerator of a fraction by any number, as 5, the 
resulting fraction will express 5 times as many fractional units, eadi of 
the same size as before, hence the value of the fraction is 5 times as 
great 

2. Dividing the numerator of a fraction by any number 
divides the value of the fraction by that number. 

If we divide the numerator of a fraction by any number, as 4, the re- 
sulting fractiun will express i as many fractional units, each of the 
oame size as before, hejice the value of the fraction is divided by 4. 

3. Multiplying the derwminator of a fraction by any num- 
h^r di^ruJpf f.h4> lyalv^. of thje. fr(hGti<m by that nuwhi^r 
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Since the denominator denotes the number of equal parta' into which 
the unit is divided, if we multiply the denominator of a fraction by any 
namber, as 5, the unit will be divided into 5 times as many equal partSi 
hence each fractional unit will be ^ as large as before, and the same 
number of fractional units being taken, the value of the fraction is ( as 
great. 

4. Dividing the denominator of a fraction by any number 
multiplies the value of the fraction by that nuniber. 

Since the denominator denotes the number of equal parts into which 
tlie unit is divided, if we divide it by any number, as 4, the unit will be 
divided into } as many equal parts, hence each fractional unit will be 4 
times as large as before, and the same number of fractional units being 
taken, the value of the fraction will be 4 times as great. 

5. Multiplying both numerator and denominator ofafrac^ 
Hon by the same number does not change the value of the 
fraction. 

Since multiplying the numerator multiplies the value of the fraction, 
and multiplying the denominator divides the value of the fraction, multi- 
plying both numerator and denominator both multiplies and divides the 
value of the fraction by the same number, and hence does not change its 
value. 

6. Dividing both numerator and denominator of .a frac- 
tion by the scCme number does not change its value. 

Since dividing the numerator divides the value of the fraction, and 
dividing the denominator multiplies the value, dividing both numerator 
and denominator both divides and multiplies the value of the fraction, 
and hence does not change its value. 

157* These principles may be embodied in one general 
law as follows : 

General Principle. — A change in the numerator by mul- 
tiplication or division produces a similar change in the 
value of the fraction^ but such 'a change in the denominator 
produces an opposite change in the value of the fraction. 

REDUCTION OF FRACTIONS. 

158. The Reduction of Fractions is the process of 
changing their form withouj, altering their value. 

159« There are Six Cases of reduction : 



Ist. Numbers to fractions. 
2d. Fractions to numbers. 
3d. To higher terms. 



4th. To lower terms. 
5th. Compound to simple. 
6th. Complex to simple. 



Note. —Reducing to a Common Denominator 1b included in these six 



\ 
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CASE I. 

IGO. To reduce whole ormioced numbers to improper 
fractions, 

1. Reduce 27| to fourths. 

OPXBATION. 

Solution. — In one there are 4 fourths, and in 27 there 27| 

are 27 times 4 fourthsy or -^J*, which added to the f^ 
equals -^p. Therefore, etc. 



_4 



Rule. — Multiply the whole number by the denominator of 
the fraction^ add the numerator to the product, and write the 
denominator under the sum. 

Reduce to improper fractions, 



2. 5|. 

8. 12f. 

*• 18f 

6. 11|. 

6. 27|. 

12. 59^% 



Ans. ^, 

Ans. ^. 

Ans. ^. 

Ans. ^^. 



Ans. ^^. 



7. 6 If. 

8. 35|i. 

9. 24,2j; 61,73. 



Ans. ^4^. 



•jm^ 



y > 



Ans. ^^, 
Ans. \^^ * "V^* 

10, 82f|;100^.Jns.J^;4«F. 

11. 49f|; 235^. Ans. ^p ; l^ftp. 

18,^. Ans.^im-\W^l^N^' 



CASE U. 

lOl. To ,rcefuce improper fractions to whole or 
mixed numbers, 

1. How many units in ^ ? 

Solution. — Since dividing both terms of a fraction 
by the same number does not change its value (Prin. 

6), by dividing both terms by 5, we have — I, or 15J., 



opiaiATioir. 



Rule. — Divide the numerator by the denominator, and thi 
quotient will be the whole or mixed number. 

Reduce to whole or mixed numbers, 



2. ^. 

3. ^. 

4. ^ 
6. V. 

6. fi. 



Ans. 4. 

Ans. 4^. 

Ans. 4^. 

Ans. 8|. 

Ans. m. 



12. %& ft.; ^ yd. 
^^- "iWi "W^l ^Wtff- 



Ans. 9. 
Ans. 18^. 
-4ns. 65^ 
Ans, 8,%. 
u4ns. 25. 
Ans. U^] 13^. 
Atuj.59^; 29^; t^tf. 



7. W. 

8. :2j^. 

9. W. 

10. i^ 

11. HF- 
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CASK in. 
103. To reduce fractions to higher terms, . 

163. Reducing a Fraction to higher terms is the 

process of reducing it to an equivalent fraction, having a 
greater numerator and denominator. 

!• How many twentieths in | ? 

Solution. — Since multiplying both temia of a operation. 

fraction by the same number does not change its sx4 , a 

value (Prin. 5), we multiply both terms by the *^*6x4^ 

number ivhich will give the required denomhia- 
tor, which we see is 4 ; hence, |=iJ. 

Rule. — Multiply both nunierator and denominator by the 
number which will give the required denominator, 

2. Reduce f, |, and f to twelfths. Ans. -j^, -5^, fj. 

3. Reduce |, i, and -^ to twentieths. Ans. ^, ^^, ^. 

4. Reduce ^, |, and | to sixteenths. Ans. ^, |^, |^. 

5. Reduce |, |, and ^ to thirtieths. , Ans. fj, fj, |^. 

6. Reduce f , f , and ^ to forty-eighths. Ans. |f , ||, f|. 

7. Reduce |, |, ^, and || to 120ths. 

^ns. vw, IB. m^ H*- 

CASK IV. 

164. To reduce fractions to lotver terms. 

165. Reducing a Fraction to lower terms is the pro- 
cess of reducing it' to an equivalent fraction having a smaller 
numerator and denominator. 

Principle. — A fraction is in its lowest terms when the 
numerator and denominator are prime to each other. 

1. Reduce f^ to fifths. 

Solution. — Since dividing both terms of a fraction operation. 
by the same number does not change its value (Prin. 6)i4=4 
6), we may reduce |^ to lower terms by dividing both 
numerator and denominator by 6 ; dividing, we have 
1^ equal to ^ ; and since the terms 4 and 5 are prime to each other, the 
fraction is in its lowest terms. » Therefore, etc. 

Rule I. — Divide both terms successively by their comm,on 
factors. 

Rule TI. — Divide both terms by their greatest commxm 
divisor. 
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Reduce the following fractions to lowest terms: — 






Ans. I, f . 



7. 

8. 

9. 

10. 



12 



IT 



f48 
2T 



m 






1 1 5_I5J. 4 2521 



^718. ^, A. 

Ans. ^, 1^. 



CASE V. 
iG6* To rednce cofnponnd fractiofiH to simple oneb 

1. What is the value of | of ^? 

Solution. — J of J equals ^:j (Prin. 3), and since J operation. 

jf J equals ^j, J of f equals 3 times ^, which by a q£ b 

Prin. 1, equals if or f. . ^ ^ 

4X6 = i ^^«- 

Rule. — Multiply the numerators together and the denomi- 
nators together, cancelling the factors common to both terms. 

Note. — Reduce whole or mixed numbers to fractions before commencing 
the reduction to a simple fraction. To reduce complex fractions to simple 
ones, see Art. 183. 

What is 

2. ^of^? 

8. I off? 

5. I of II? 

«• HofM? 

7. H of II? 



Arts. 14. 

Arts, 1^. 
Ans. |. 
Ans. |. 
Ans. 1. 



8. I off of ^? 
\). I of i of |i ? 

10. ^ of I of 1^ ? 

11. |of|of^off|? 

12. ^ofliofHofff? 



Ans. |-. 

Ans. ^.. 

Ans. ^, 
Ans. I^. 
Ans. ^. 



18. II of If of H of Hi ? Ans. |i|. 



PRACTICAIi PROBI.EMS. 

1. A had I of «^ ton of hay, which is f as much as B has ; 
how much has B ? - ■ 

Solution. — If ^ of a ton of hav is f of what B has, } of what B has 
is \ of i, which is -^ of a ton, ami | of what B has is 4 times 5^ of a 
ton, which is if of a ton. Therefore, etc. 

2. A has ^ of a certain sum of money, which is ^ of what 
B has ; how much has B ? Ans. W. 

3. A barrel of flour cost $8|^, and a barrel of fish cost -| as 
much ; what was the cost of the fish ? Ans. $6|. 

4. A lady bought | of a yard of velvet, at $15f a yard : 
what did it cost ? Ans. $13^. 
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5« Henry having |i of a quart cf nuts, divided them 
among 8 of bis schoolmates; what did earh receive? 

Ans. ^, 

6. A owns ^ of the stock of a railroad, and f of this is 3^ 
, times what B owns; how, much does B own? Ans. \, 

7. Mary shared |f of a bushel of berries with 8 of her 
schoolmates ; what did each receive ? Ans, ^. 

8. I drew S580 from bank, which was | ^of what still re- 
mained in bank ; what was my bank deposit ? Ans. $1276. 

9. William lost | of | of his money, and found that $132 
was J of I of ^ of what remained ; how much had he at 
first? ^ns. S486. 

COMMON DENOMINATOR. 

167« A Common Denominator is a denominator com- 
mon to several fractions, or a denominator to which all may 
be reduced. 

168* Similar Fractional Units are those which are of 
the same kind ; as 3 fifths and 2 fifths, 

> 169. Dissimilar Fractional Units are those which are 
of different kinds ; as, 3 fourths and 3 fifths. 

Principle. — A common denominator of several fractions 
must be a common multiple of their denominators. 

!• Reduce |, |^, and f to a common denominator. 

Solution. — Since the product of the denominators operation, 

of the fractions is a common multiple of their de- a 4 s 

nominators, 4x5x7, which equals 140, will be the .* '_ , 
common denominator. ' Then multiplying both terras T4©> T4o> TIT 
of I bv 5x7 we have }=rH (Pnn- 5). Multiplying 
both terms of f by 4x7, we have |=f}J, etc. Hence the following 

Rule. — Multiply both terms of each fraction by the de 
nominators of the other fractions. 

Kedace to a coramoa denominator, 

2. I, I and f Ana. m, fff, jff. 

8. I ^, and |. Ana.,^, m, |jf 

I. I, I, and VV- ^««- m> m m- 

•.11 mnd } f An». \^, ^^S, \^, 



u 
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6. f, i and H- ^««- Hi. Hh ill 

f 7. il, fl. and H ^««-- Htt. HM. fMf • 

8. i, i i, i and f ^n«. V%. T^. WW- tW- 1^ • 

9. Show that the common denominator of several fractions 
Is a common multiple of the denominators of those fractions. 

LEAST COMMON DENOMINATOR. 

170. The Least Common Denominator of several 

fractions is the smallest denominator to which all may be 
reduced. 

Principle. — The least common denominator of several 
fractions is the least common multiple of their denominators. 

1* Reduce §, ^, and | to their least common dienominator 

Solution. — We find the least common multiple operation. 

of the denominators to be 24, hence 24 is the least j^^ q^ j^£ =24 

common denominator. -Dividing 24 by 3, the de- * * * 

nominator of f, we find we must multiply 3 by 8 to S^^o =^i} 
produce 24 ; hence multiplying both terms of J by 8, ^^ 

we have S=i| (Prin, 6). Dividing 24 by 6, the j—^X*— 2 j 
denominator of f, we find we must multiply 6 by 4 ^X4 

to produce 24 ; hence, multiplying both terms by 4, 7 7X8^ 21 

we have i^f J, etc. ®^8x8 ^* 

Rule.— I. Find the least common multiple of the denomi- 
nators, for the least common denominator, 

II. Divide the least common denominator by the denominor 
tor of each fraction^ and multiply both terms by the quotient, 

XoTB. — Reduce compound fractions to simple ones, mixed numbers to 
Improper fractions, and all to their lowest terms, before finding the least 
lommon denominator. 

To their least common denominator, 
2. Reduce |, f , ^. ' Ans, |f , ^, \\, 

8. Reduce |, ^, |. Ans, ff , jj, \\, 

4. Reduce \, ^, ^. Ans. fj, |4, ff. 

5. Reduce 4^, 6|, 7f. Ans. -fj, ff, f|. 

6. Reduce f , ^, H- ^^«- t%» W. ^• 

7. Reduce f f|, H» H- ^^«' W. M. M> iff . 

8. Reduce 2f , 5^, H» t^» H- ^^«- W» W. "H» H^ "H- / 
i?. iJeduce f of J, I of 3f , llif. Jna. HI. M. "Vifti^- f 

/a Reduce J, 1, ^ t, i \, \, \, Ans. \%\V .J^, ^t«. ' 
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ADDITION OP FRACTIONS. 

171. Addition of Fractions is the process of finding 

the sum of two or more fractions. 

PBIlfCIPL.ES. 

1. T add two or more fractions, they must express 
simdlar fractional units. 

2. To add two or more fractions they must he reduced to 
a common denominator, 

1. What is the sum of f , f , and \ ? v 

Solution. — Reducing the fractions to a common operation. 
denommator that they may express similar frac- |_l.6 i i.-. 

tional units, we have f=it> i=IJ» J^li; 18 !h-«44-U=U. 
twenty-fourths plus 20 twenty-fourths plus 21 twenty- 
fourths equals 59 twenty-fourths. Hence the following 

« 

Rxile. — Reduce the fractions to a common denominator ^ 
then add the numerators and write the sum over the common 
denominator. 

Notes. — 1. Reduce compound fractions to simple ones, and reduce each 
fraction and the sum to lowest terms. 

2. To add mixed numbers, add the integers and fractions separately, and 
then unite their sums. 

EXAHPI.es fob PBACTI€E. 

2. Find the sum of ^, f , ^. Ans, ^, 
8. Find the sum of ^, f , -^^ Ans, 2^. 

4. Find the sum of ^, ^, f . Ans. 2^, 

5. Find the sum of f , |^, \^, Ans, 2|^. 

6. Find the sum of ^, |, -J-J. Ans. 2^. 

7. Find the sum of 2J, 4f , f^. Ans, 8|. 

8. Find the sum of |, f , J, |^. Ans. 3f . 

9. Find the sum of |, |, |, |. Ans. S^ 

10. Find the sum off, |, ^, fj. Ans. 3j|. 

11. Find the sum of 2|, 4|, 3 J, 1^^. Ans, 12^. 

12. Find the sum of f , J, 2^, 5|. Ans. 9f|. 
18. Find the sum of 4|, YJ, 9^^, TisV- ^^«- 2T|i^. 
14. Find the sum of 21f 35^, 22^, and 4^. Ans, SS^. 

16. Find the sum of 17^, 49-^, 24-^, 18-^. Ans, 109|fJ. 
le. Find the sum of | of f , | of f f of f Ans, 2^ ||^. 

1 7, Fi2id t^e sum of f ^ J, t, t, h \^ \y ^« Au%A'¥^. 
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SUBTRACTION OF FRACTIONS. 

172. Subtraction of Fractions is the process of finding 
the difference between two fractions. 

PRINCIPI.ES. 

1. To subtract two fractions they must express similar 
fractional units. ' 

2. To subtract two fractions they must be reduced to a com- 
num denominator, 

1. What is the difference between | and ^ ? 

Solution. — Reducing the fractions to a common operation. 

denominator that they may express similar fractional i s 

units, we have J=f | and |=f f : 56 seventy-seconds li— 44=H 
minus 45 seventy-secmids equals 11 seventy-seconds. Hence 
the following 

"Rule. -^Beduce the fractions to a common denominator ^ 

take the difference of the numerators^ and write it over the 

common denominator. 

Note. — Reduce compound fractions to simple oneS) and reduce qmsIi 
fraction and the difference to its lowest terms. 

cxa9ipi.es fob practice. 

Subtract 



9. i| from jf . Ans, ^^. 

10. il from if. Ans,, ^. 

!!• j^ from J of -j^^. Ans, -j^^. 

12. IJ from 4- of 3^. Ans, ^J. 

13. ^ from f of ^f . Ans, ^^. 

14. I off|from|of f|. A7is. ^j. 

15. j of J from ^ of ^. Ans. -^. 



2. f from ^. Ans, ■^. 

3. ^ from ^, Ans. ^, 

4. I from ^, Ans, •^, 

5. f from ^jf, Ans. ^. 
(>. 1^ from \^. Ans. y^. 

7. t4 from f|. Ans. ^\. 

8. If from |-J. Ans. ^. 

16. Subtract 8f from 12f 

Solution. — We cannot subtract f from f, so we take 1 from 12, whiil 
added to f equals If or V^; f from ^^ leaves ^, and 8 from 11 leaves 3 
hence the difference is 3f . 

17. Subtract 8| from 12^. Ans. 3\. 

18. Subtract 5|. from 1 Of. Ans. 4^. 

19. Subtract lOf from 20f Ans. ^. 

20. Subtract 12^^ from 24^. Ans. 11^.. 
2U Subtract 20|^ from 30f . Ans. ^. 

22. Sabtr&ct 40^ from 60^V ^'^^^ ^^^^ 
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PBACTICAI. PRO^IiEHS. 

IN ADDITION AND SUBTRACTION OF FRACTIONS. 

1. A has $5^, B has $4 J, and C has ^•jf ; how mach money 
nave they all? Ans. $16^. 

2. A miller ground *l\ bushels of corn for A, 9| for B, 10^ 
for C ; how much did he grind in all ? An8. 27^ bu. 

8. A lady bought material for a wrapper costing $1;^, and 
buttons costing $:^^ ; what change should she receive from a 
15 bill ? Ans, $3^. 

4. A lady went shopping with $100 and paid $12^ for p 
bonnet, ?32i for a dress, and $52f for a cloak ; how much 
money did sbe bring home ? Ans. $2.12^. 

5. A boy gave 12^ cents for a slate, 18f cents for a knife, 
37^ cents for a grammar, and 62^ cents for an arithmetic ; 
what did they all cost ? Ayis. $1.31 J. 

6. A bought two pieces of muslin, each containing 41f yd. ; 
after selling 57| yd., how much remained? Ans. 25^ yd. 

?• Mr. Weeks finds that his family burned last winter 1^ 
tons of coal in December, 2f tons of coal in January, 2y\ 
tons of coal in February, and in March If tons; how much . 
was burned during the four months? Ans. t^J^tons. 

8. Four loads of hay weighed upon the scales 49^,?^ hun- 
dredweight, 43^*^ hundredweight, 39:^^ hundredweight, and 
45j^ hundredweight ; what was the weight of the hay, the 
wagon weighing 15^ hundredweight? Ans. 115|^ cwt. 

MULTIPLICATION OF FRACTIONS. 

173. Multiplication of Fractions is the process of 
finding a product when one or both factors are fractions. 

174. There are Three Cases: 1st. A fraction by an 

integer; 2d. An integer by a fraction; 3d. A fraction by a • 

fraction. 

CASE I. 

175. T^ tntUtiply a fraction by an integer, 

1. Multiply H ^y ^• 

SoLunoH.— Multiplying the numerator (Prin. 1), opebation. 
we have 4 times H equals ^f ; or, dividing the de- H>c4p=6W 
nominator fPtin, 4), we have 4 times H=™V> ^^ ^%* \\'x'Lmiii''l 
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Rule. — To multiply a fraction by an integer ^ multiply 
'fie numerator, or divide the denominator, 

.Multiply 



iS- H by 6. 
8. II by 5. 
4. fj by 12. 

6. if by 18. 

6. fl by 14. 

7. ffl by 28. 

8. iff by 32. 



^ns, Ott. 

Ans. 4|. 
Am, m. 

Ans. 9^. 

Ans. Y^. 
^ns. 28f. 

-4ns. 16. 
». iW^ by 144. ^ns. U^. 



10. Y 1^ by 5. 

11. 18^ by 3. 

12. 28if by 5. 

13. IT^t by 7. 

14. 24|^| by 12. 
16. 46^ by 13. 

16. 128^ by 18. 

17. 428^^rby 11. 



Ans. 39f 

Ans. 56^ 

Ans. 143f. 

^n^. 125. 

^7i«. 297|. 

Ans 605|. 

^Ins. 23104. 

Ans. 4709^1- 



CASS U. 



17©. To multiply an integer by a fraction* 

1. Multiply 7 by |. 



OPEBATION. 

7xl=V 



Solution. — 7 multiplied by otw e(]|uals 7, hence 7 
multiplied by ^ equals ^ of 7, which is J, and 7 multi- 
plied by f equals 4 times f , which equals ^. There- 
fore, etc. 

2. Multiply 28 by 7|. 

OPERATION, 

Solution. — Multiplying 28 by 3 and dividing by 6, 28 

we have 28x4 equals l^^fj ^^^ ^ben multiplying 28 7* 

by 7, we have 196 ; adding 196 to 16^, we have 212J. ^.—2 

Therefore, etc ^)^ 

196 

2121 Ans. 

Note. — This method of multiplying by a mixed number is more conve 
ftient than the one usually presented. 

Rule. — Multiply the integer by the numerator of the mul 
tiplier, and divide the product by the denominator ; or divide 
first and then multiply. 



Multiply 










8. 9 by f 


Ans. 6. 


9. 


144 by H. 


.Ans. 102. 


4. 10 by f 


Ans. 8. 


10. 


284 by ff. 


Ans. 27 6f 


6. 18 by f. 


Ans. 16. 


11. 


256 by 7ff . 


Ans. 2032. 


6. 27 by f 


A-is. 19f 


12. 


180 by 25f|. 


Ans. 4627 J. 


7. 28 by 3f . 


Ans. 100. 


13. 


196byT^offf. 


Ans. liol. 


fc ISObyldf. 


Ans. 2844: 


14. 


^4%\)y^oftt, 


Ans. 370f 
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CASE m. 
1T7. '^o multiply a fraction by a f ruction* 

1, Wl.at is the product of | bj J ? 

Solution. — f multiplied by one equals f, hence J operation. 
multiplied by \ equals \ of |, which is j^, and f mul- |Xl=if 

tiplied by J equals 7 times Jy, which is ||. There- 
fore, etc. 

Solution 2d. — J times J equals J of 5 times J ; 5 times J equals V 
(Prin.JL); and J of ^^ equals ff (Prin.3). 

Rule. — Multiply the numerators together and the denomi' 
nator^ together, cancelling common factors. 

Note. — Practically this case is the same as finding a fractional part of a 
fraction, but theoretically the two cases are entirely distinct. 

What is the product of 
2. f byf ? ' Ans. ^. 8. ^x^X^i? Ans, Hi- 

10. 12^x8^? Ans. 104^. 

11. IT^xief? Ans. 290 

12. 2t^x21|? -4/18.595^. 

13. 391x33^. Ans. 1320 



8- H by A ? Ans. i. 

*• fl by M ? ^^«. -z^- 

5. ix|xf X|? ^ns. -^. 

6. Ifx^xff? Ans.il 

7. ^xifxH? ^ns.^^. 



U. Multiply ^ of ^ by ^ of if. ^n«. -2^. 

16. Multiply ^ of fl by ff of Hf . ^ns. |f . 

16. Multiply ^ of V/ by f || of 3^^. Jinft. ^3^^. 

PRACTICAL PROB1.E9IS. 

Required the cost of 

1. 96 lb. of paper, at 2f ets. per pound ? Ans. $2. 72. 

2. 4Y6 lb. of beef, at 6| cts. per pound? Ans. $32.06J. 
8. 130 yd. of muslin, at 18f cts. a ya.Td? Ans, $24.37^. 

4. 387 sheep, if 1 sheep cost 8f dollars ? Ans. $3328|. 

5. 180 tons of coal, at $10.62| per ton? Ans. $1912|. 

6. 729J lb. of sugar, at 6 cts. a pound? Ans. $43.78. 

7. 8| barrels of flour, at $6| a barrel ? Ans. $56|. 

8. 6f yards of cloth, at $5^ a yard ? Ans. $33^. 

9. 3| bushels of apples, at $f a bushel ? Ans. $2^. 

10. 24 handkerchiefs, at 87^ cents apiece ? Ans. $21 

11. «| touB of bay, at $6^ a ton? Au%. %"w^V^ 
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12. 8| curds of wood, at $4| a cord ? Ans. $38 j^. 

13. 15 barrels of vinegar, at $4f a barrel ? Ans. $71^ 
14c. 16| quarts of beans, at $0.18f a quart ? Ans. $3.09f, 
16. What is the value of |ix|f X^^jXf ff ? Ans. -^ 



16. What is the value of |-f x iV^ X ||-t X -g^^ ? Ans. -^ 



1 7. Value of ^ x yVA X iWi X ^Wt ? -4^«- tIMt 

18. Value of. tlix|HxfS^x|i^x W/? ^^s- U 



19. Value of (i+A) X ■A+ (rr+f ) X 3 ? ^ns. 3y8^ 

20. Value of (f + J^) x (K ^i^) X ff X fM ? ^ri«. 3 A- 

21. Of 7y'^^X4^V+(4i-3i)-(5f+6/T)? ^n^. 23^9. 

22. Find the value of 732yV-(33]+37A) diminished by 
(6 1 + 6,V) X 49||. • ^ ^n.. 20,^. 

23. Mr. Fish rented a house at $42f a monthj taking a 
lease for 5 years ; but disposed of the lease at the end of 3J 
years ; how much rent did he pay ? Ans. $1667J. 

24. A bill of books at retail amounts to $376f, but I get a 
reductioM of -^ for wholesale and ^ from wholesale for cash ; 
what was the exact amount of the bill? Aiis. $235f^. 

25. Mr. Alden bought 52^ bushels of wheat at 62^ cts. per 
bushel, and sold ^ of it at 69^ cts., and the remainder at 71| 
cts. per bushel ; what did he clear by the transaction ? 

Ans. S4.434. 

Note. — Id examples like 15, 16, 17, 18, etc., resolve into factors, and then 
oanoel. 

DIVISION OF FRACTIONS. 

178. Division of Fractions is the process of dividing 
when one or both of the terms are fractional. 

179. There are Three Cases : 1st. A fraction by an 

integer j 2d. An integer by a fraction ; 3d. A fraction by a 

fraction. 

CASE I. 

ISO* ^o divide a f met ion by an integer • 

1. Divide \\ by 5, and also by 6. 

Solution. — Dividing the numerator of \^ by 5, o^eratiok. 
we have H-r-5 equals -^ (Prin. 2). lo_js_5__ a 

Solution 2d. — Multiplvmg the denomuiaXxjT o^ \^ ovi»iLTioN. 
by 6, vr(* hnve f f-f-6 equals \%, or ^^ ^x\x\. %\ \^_v-?*««\\«K 
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2. tri-ide 822f by 4. 

Solution. — Dividing 822 by 4, we have 205 and a 
remainder of 2 ; 2 equals -V^, whicli, added to j, equals 
y ; ^ divided by 4 equals J J ; hence the quotient is 
205iJ. 



OPERATION. 

4 )822f 
205H 



Rule. — Divide the numerator or multiply the denominator 
of the dividend by the divisor. 

Note. — Reduce a mixed number to a fraction ; or divide the Integer 
unite the remainder with the fraction, and divide the result. 



A- 



Divide 

3. A by 3. 

4. 11 by 4. 
6. ilbySG. 

6. f of V^ by 7. 

7. lof^^byg. 
8- I of H by 18. 
9. 2^by|of3f ^ns. ||. 



Ans. 
Ans. y\. 

Ans. -sV- 
Ans. ^. 

Ans. -g^. 



10. Y85fbyT. 

11. 287|byl2. 

12. 129fbyl6. 

13. 878-1^ by 15. 

14. 1284y^jby26. 
16. 1347yVby30. 
16. 2892^;^ by 36, 



Ans. 112^. 

Ans. 23f|. 

Ans. 8^. 

Ans. 58yVT' 

Ans. 49^11 

Ans. 444-f. 

Ans. SO^l. 



CASE II. 
ISl. To divide an integer by a fraction. 



1. Divide 10 by the fraction |. 

SoLUTiOK. — 10 divided by one equals 10, hence 
10 divided by J equals 6 times 10, and 10 divided 
by 5 sixths equals i of 6 times 10, which is i 
times 10, which equals 12. Hence the 



operation. 

10h-J= 
10x1=12 Ans, 



Rule I. — Multiply the dividend by the denominator of the 
fraxitionj and (jiivide the product by the numerator. 

Rule II. — Invert the divisor and proceed as in multipb 
cation of fractions. 



Divide 










2. 5 by f 


Ans. 8|. 


8. 


15 by 8|. 


Ans. Ij^. 


8. 9 by f 


Ans. 15f . 


9. 


256 by 3^. 


Ans. 80. 


4. 12 by f 


Ans. 14. 


10. 


552 by 2^. 


Arts. 232. 


6. 27 by 2^. 


Ans. 12. 


11. 


558 by 8f 


Ans. 63. 


6. 30 by |. 


Ans. 48. 


12. 


638by 19^. 


Ans. 33. 


7. 144 bjSl 


Ans. 64. 


13. 


7^9by^^\ 


Aua. '^'^\ 
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CASE III. 

1SI3. To divide a fraction by a fraction^ 



OPEBAPIOH. 

iX|=tJ,or 

Am, 



— li' 



1. Didde J by f 

Solution. — f divided by one equals }, hence J 
divided by J eqimls 6 times |, and J divided by 5 
sixths equals | of € times J, which is f times J, 
which equals ^, or f J. Therefore we have the 
following 

Rule I. — Multiply the dividend by the denominator of the 
divisor y and divide by the numerator. 

Rule II winvert the divisor and proceed as in multipli' 

cation effractions. 

Note. — Reduce mixed nuiribers to simple fractions. When the divisor is 
a compound fraction, invert each term and muit/iply, cancelling when pos- 
sible. 



Divide 


# 


2. |by|. 


u4ns. 1^. 


8. A by |. 


^ns. 1^. 


*. U bjff 


Ans. -}-|. 


6. H by IH- 


^ns. 1^^. 


«• H by T^. , 


^yis. 2. 

• 


7. H by H- 


Ans, 1J|. 


8- T*i^ by if • 


^ns. 1^. 


»• m by m- 


Alls, l^f. 


io. IM by IM- 


-4ns. 1^. 



11. 1-^ by 12^^. 

12. 15|| by 8^y. 

13. n^ by lOf 
U. 21^ by 12^. 
15. 25| by 16^. 



.4ns. l^l-j. 
Ans. Ifl 

16. 33^ by 12^^. Ans, 2f^. 

17. Aby^Qffl. ^ns. 1^. 

18. 1-1 of 1^ by ^f. ^ns. 6^. 
19- M-^i%byfJX|e.^ns.li. 



PRACTICAL PROBI4EMS. 

1. If a pound of brown sugar cost 7^^ cents, how many 
pounds can you buy for 25|^ cents ? Ans, 3 J. 

Suggestion. — The analysis gives ^§^X7?> which by cancelling and 
multiplying equals S\. 



2. If a quart of vinegar cost 18f cents, how many quarts 
can be bought for 62^ cents ? Ans, 2f . 

3. If 7 yards of book muslin cost $5fJ,how much will 5 
yards cost? Ans. $4.10. 

4. If 15f yards of ribbon cost 45 cents, what will 6 yards 
costF Ans. 17^ cts. 

NoTv. — In many of the problems it w\U \ie \)©a\. to eacpre^a iKe operaVvow «.ud 
^attrtel common factort. 
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5. If 21} pounds of tea cost $18|f, what will 1 pound 
cost ? Ana, ^0.85. 

6* If 22 J barrels of sugar cost $308:|^, what is the price 
per barrel? Ans. $13 J. 

7. If 28^ tons of Lehigh coal cost $183|, what is the 
price per ton ? Ans, $6^. 

8. Divide I of A of A by f of if of fj of 5^. Ans. ^. 

9. Find the value of f| X |H X i^ -?- ffi- Ans, ■^. ' 

10. Find the value of (|f X U) "^ (M X H). Ans. ^. 

11. Find the value of ("^ — H)XH> ^^^ ^^® product di- 
vided by (6| - 6f). Ans,^^, 

12. Find the value of (ii-^^')X^, and the product di- 
vided by (6|-4t^.) Am. 16|f 

13. Find the value of (77|^-^44f) X (6|-5|) divided by 
(8| + 7f-3t^). ^rw. 2f 

14. If an errand boy earn $T^ in a week, how long will it 
require him to earn $20 J? Ans. 2^ weeks. 

15,^ A lady distributed $231 among the poor, giving $28J 
to* each person ; bow many were there ? Ans. 8 persons. 

16. Mr. B divided $416^ equally among five persona; 
how much did each receive ? Ans. $83^. 

17. By his father's will, Henry shared $9600 equally with 
his five brothers; how much did he receive? Ans. $1600. 

18. The product of two numbers, diminished by 112|, is 
I2tf ; if one number is 15, what is the other? Ans. 16^. 

19. A boy shared 102 apples with his companions, gi*^ing 
to each 6f apples ; how many companions had he ? 

• , Ans. 16. 

20. A man divided 30^ pounds of flour among the poor, 
giving to each 2^ pounds ; how many persons were there ? 

Ans. 11 persons. 

21. A seamstress bought a sewing-machine for $85.50, 
and paid $40 down ; how much must she save each month, 
to pay for it in 7 months ? Ans. $6.50. 

22. A man's wages are $3^ a day and his daily expenses 
are $1 j^ ; how many days must he labor to enable him to 
bay a suit of clothes worth $46^ ? Ar.s, 24 daya 
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28. Mr. Landis gained $228 on the sale of 6| acres of land; 
how much more would he have gained on each acre, if he 
had gained $382 on the whole ? Aiis. $22.40. 



REDUCTION OF COMPLEX FRACTIONS. 
183. The Reduction of Complex Fractions is the 

process of changing them to simple fractions. 

Note. — A complex fraction is not really a fraction, according to the de- 
finition of a fraction. It is rather a complex fractional expression of one 
fraction divided by another. ^ 

f 



1. Reduce |- to a simple fraction. 



OPERATION. 



Solution. — This expression means that J 
is to be divided by J^ and inverting the di- 
visor and multiplying, we have J Xf, which 
equals 3%. 

SoirUiaoN 2d. — Multiplying both terms of 
the complex fraction by 12, the least common 
multiple of the denominators of the terms, 
and reducing the resulting fraction to its low- 
est terms, we have y%. ^ 

Rule I. — Multiply the numerator of the complex fraction 
by its denominator inverted. 

Rule II Multiply both terms of the complex fraction ^j 

the least common multiple of the denominators. 



OPERATION. 

i_iXl2_, 



EXAMPI4ES FOR PRACTICE. 



Reduce to simple fractions 

Ans. f^. 



2 i 



8. 



4 ii 



ii 






«. 



HxM' 

'Hxm' 



Ans. f^. 
Ana. 21'. 
Ans: \^. 

Ans. 1^. 

Ans. 1^5. 



,' 



8. 






10. 



11. 



12i 






Ans, \^, 
Ans. W. 
Ans, If. 

4718. ^. 

An8. •^. 
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RELATION OF NUMBERS. 

184. The Relation of Numbers is their r^ative yalae 
as compared with one another. 

Note. — Xbis subject is equivalent to Ratio, but is presented here as 
affording an excellent illustration of the analysis of numbers. The tjeat- 
ment of the subject under Ratio is demonstrative rather than analytic. 

« 

CASE L 
iS5« To find the relation of an integer to an integer. 

1. 27 is how many times 6, or what is the relation of 21 

♦k)6? 

Solution. — One is J of 6, and if 1 is J of 6, 27 is 27 times one-sixth 
of 6, which is ^, or f , or 4^ times 6. Therefore 27 is 4 J^ times 6. Hence 
we have the following , 

Rule. — Divide the number which you compare by the 
number with which it is compared. 

Note. — The rule is the same for each case, and need not be repeated. 

What is the relation of 



2. 


25 to 75 ? 


Aiw, \. 


6. 


105 to 225? 

• 


Ans. -^. 


3. 


18 to 54 ? 


Ans. ^. 


7. 


420 to 588 ? 


Ans, ^. 


4. 


76 to 24?. - 


Ans, ^. 


8. 


540 to 432 ? 


Ans. |. 


5. 


84 to 91 ? 


Ans. -J-l. 


9, 


1899 to 2743? 


Ans, ^. 



10. if 16 apples cost 13 cents, what will 48 apples cost 
at the same rate ? 

Solution. — If 16 apples cost 13 cents, 48 apples, which are f}, or 3 
times 16 apples, cost 3 times 13 cents, or 3d cents. 

11. If 15 oranges cost 14 cents, what will 60 oranges cost 
at the same rate? * Ans. 56 cents. 

12. What cost 125 sheep, if 25 sheep cost 137 dollars? 

.4ns. $685. 

18. If 56 cows cost $1000, what will 42 cows cost at the 
same rate? An^. $750. 

14. If 105 pens cost 77 cents, what will 225 pens cost at 
the same rate? Ans. $1.65. 

16.* A has 20 cows, which is ^ of B's number ; now if A 
obtains | of B's number, what part of A's number will 
equAl B ft ? An*. \ ^\ K?^- 
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CASE IL 

ISB* 7V> fiuil th>e relation of a fraction to a nwm* 
ber. 

!• The fraction | is what part of 6 ? 

Solution. — One is J of 6, and if 1 is J of 6, i is J of J, which is ^ 
of o, and } is 3 times ^, which is \ of 6. 

What is the relation of 

2. I to 9? 

3. j to 12? 

4. i^j to 14? 
6. II to 28 ? 

10* A having $25, gave $5 to B and \ of the remainder 
to C; what part of $25 then remained? Ana, f. 

CASE III. 

1S7« To find the relatiftn of a nwtnber to a frac^ 
lion. ' 

1. 6 is how many times } ? 

Solution. — \ is \ of }, and since J ia J of }, } or 1 is 4 times J or | 
of }, and 6 is 6 times J, or ^^*, which ei^uals 8. 

What is the relation of 



Ans. 


A- 


6. 


|to 64? 


Ans. 


tV- 


An^, 


TB"' 


7. 


II to 35? 


Ann, 


1 


Ani^, 


YIT* 


8. 


f^ to 14? 


Ans, 


4 
57- 


Ans, 


TU- 


9. 


f4 to 35 ? 


An«, 


80' 



2. 288 toll?- Ans. 414. 

3. 495 to 4|? Ans. 112|. 

4. 189B to|^? Ans. 2133. 



5. 462 to 8| ? Ans. 54. 

6. 588 to 3-j2j-? Ans. 154. 

7. 63504 to 50|? ^rw. 1260. 



8. Mary had 12 quarts of nuts and Sarah had | as many, 
tninus f of a quart ; how many times Sarah's number equala 
Mary's? Ans. 1 IN- 

CASE IV. 

ISS. To find the relation of a fraction to a frar.-^ 
Hon, 

1. What part of fi is -j^ ? 

Solution. — ^ is ^ of J^f, and |J, or (me^ is 15 times A, which 
Ajquals jj of \i. If 1 equals jj of |J, ^^ equals ^ of fj, and ^ equals 
7 times j^ of |f, which equals j'j of }J, or |. 

What is the relation of , 



2. f to Jf ? ^ns. |. 

3. H to fj ? Ans., |. 
^. atoU? Ans. I 



6. 9|| to 11 1? ^n«. ^. 

7. llj^ to 7^? Ans. HJ. 

8. ix^iot^xii? Ans.m. 



&. i4to ^? ^n«. ^. \ ^- \^ \\ \A \^v \1i ? /IriK. V» 



/ 
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10. If a merchamt sold |^ of | of his stock, how many 
fifths of f of his stock remaiuBd ? Ans, |. 

Remark. — He sold |, and hence there remained j, and f equals tnoo 
fifths of I of his stock ; hence the answer is |. 

11. Harry lost f of |^ of a certain sum of money; how 
many sevenths of ^ of the sum remained ? Ann, f . 

12. Two boys had each j^ of a bushel of walnuts, when 
the first sold | of his to the second ; what part of what the 
second has equals what the first has ? Arts, \, 

IS. James had |^ of a ton of coal and Thomas had -f of a 
ton ; if James burns \ of his coal and Thomas \ of his, 
how many ninths of a ton will remain ? Ans, ^^^ ninths. 

Note. — For Greatest Common Diidsor and Least Common Multiple of 
Fractions see Manual, 

ARITHMETICAL ANALYSIS. 

i80« Analysis is the process of solving problems by a 
comparison of their elements; In comparing, we reason to 
the unit and from the unit ; the unit being the basis of the 
reasoning process. 

CASE I. 
190* To pass from fnie inte(/er to another integer. 

1. If 5 oranges cost 12^ cents, what will 8 oranges cost 

at the same rate ? 

Solution.— If 5 oranges cost 12i or V operation. 

cents, 1 orange cost J of ^, wliich is J 5 cost ^ 

cents; and if 1 orange cost f cents, ^ j «< s 

oranges will cost 8 times J cents, or 20 cents. o « bv>q on j « 

2. If 6 hens cost $3.54, what will T hens cost at the same 
rate? ^ns. $4.13. 

3. If 8 turkeys cost $19^, what will 10 turkeys cost at the 
same rate ? Ana, $24. 

4. How much must I pay for 22 yards of muslin, at the 
rate of 5 yards for $^? Ans, $4.18. 

5. How much will 2lTt)ooks cost at the rate of 9 books for 
$15f ? Art's. $36. 

6. What must I pay for 8 arithmetics, at the rate of 5 
aritbmet*5efl for $4. 75 ? Aus^. %A ^^ 
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7. If 3 tons of hay cost $47^, how much will 12 tons ct6\ 
at the same rate ? Ans. $189^. 

8. Required the cost of 21 barrels of flour, at the rate ^f 
$17.50 for 3 barrels. Ans. $122.50. 

9. A gave $43.50 for pigs, at the rate of $7.25 for 3 pigs ; 
how many did he buy ? Ans. 18 pigs. 

10* B gave $54 for flour, at the rate of $6 for 4 J bushels ; 
now mi^ny bushels did he buy ? Ans. 39 bushels. 

CASE U. 
lOl. To pass from a fraction to an integer. 

1. If f of an acre of land cost $108, what will one acre 
cost? 

OPERATION. 

Solution. — If f of an acre cost $108, i of an a cost $108 

acre cost \ of $108, which is $36 ; and if J of an ^ ^^ ^ 

acre cost $36, j of an acre, or one acre, will cost 4 * ^^^ 

times $36, which are $144. J " $144, Ans. 

2. If I of the cost of A's farm is $2480, what did the farm 
cost ? Ans. $3720. 

3. If 4^ of a barrel of flour cost $2.50, what will 5 barrels 
cost at the same rate ? Ans. $21.87^. ' 

4. Iff of a yard of cloth cost $2.10, what will enough for 
a suit containing 9 yards cost ? Ans. $22.05. 

5. If f of a cwt. of sugar cost $12.45, what will be the cost 
of 20 cwt., or 1 ton of sugar ? Ans. $298.80. 

6. What will 21 tons of hay cost, if |^ of a ton of hay cost 
$12.85 ? Ans. $308.40. 

?• If $46| is ^ of the price I pay for a horse, what would 
be the cost of 4 pairs of horses at the same rate ? 

Ans. $1200. 

%. If a lawyer *s clerk could write 60 pages in lOf hours, 
uow much would he write in a week, working 10 hours a 
day ? Ans. 337^ pages. 

9. How much will it cost to transport 25 hundredweight 
of freight from Philadelphia to Pittsburgh at $4 for 2^ Ijua- 
dred weight? Ans. $45|^. 

10. How much will I pay for 15 acres of land, at the rate 
of2i acrea for $425.^25 ?- Am, Vl^^\ 5>Q 
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11. A bought 40 bushels of grain, at the rate of 3^ bush- 
els for $3.20 ; what did it cost ? Ans. $38.40. 

12. B sold 77 gallons of milk, at the rate of $1.25 for 5^ 
gallons; required the cost. ^ns, $17.50. 

18. C bought 39 cords of wood, at the rate of $12.45 for 3^ 
cords ; how much did it cost ? Ans. $149.40. 

14. D bought 81 tons of coal, at the rate of 5f tons for 
$26.25 ; how much did it cost? Ans. $393.75. 

CASE in. 

1.92m To pfiss from an integer to a fraction. 

!• If 1 barrel of apples cost $8, what will | of a barrel 
cost? 

Solution.— If 1 barrel of apples cost $8> J of a operation. 
barrel cost \ of $8, which is $2 ; and if J of a barrel 1 cost $8 
cost $2, I of a barrel will cost 3 times $2, which are J " |2 

^^9 f " $6,^718. 

2. Henry paid $24.60 for a cow ; how much would he 
have paid had he given ^ as much ? Ans. $19.68. 

3. If 3 yards of cloth cost $7.50, what will f of a yard of 
the same cloth cost? Ans. $2. 18 J. 

4. If 7 barrels of apples post $19|, what will | of a barrel 
cost at the same rate ? Ans. $2^. 

5. How much will 10^ tons of coal cost at the rate of $13f 
for 8 tons ? • Ans. $18^. 

6. A bought 9f acres of land, at the rate of $1605 for 5 
acres; required the cost. Ans. $3174^. 

7. How much must I pay for 18^ cords of wood, at the 
rate of $6| for 3 cords? Ans. $42^1^. 

8. If 9 tons of hay are worth $100^, what must I give for 
14|}tons? Ans. $167^. 

9. If 12 bushels of beans cost $11 J, how much will 15^ 
bushels cost ? Ans. $14^. 

10. How much must I pay for 18|f tons of iron ore, at 
the rate ot 17 tons for $33|? Ans. %^^. 

11. A gave $1968 for 21 acres of land; for how mnch 
would he sell \^ of an acre, at an advance of $4 an acre ? 
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12. J3 gave $444 for 24 tons of hay ; he sold C ^^ ofa ton, 
at $2^ less a ton ; what did he receive? Ans. S15.20. 

12. A miller bought 618 bushels of wheat, at the rate oi 
25| bushels for $45| ; what did he pay for it? Ans, $1095. 

Note. — In several of the above problemp, expresn-the operations and canceL 

CASB IV. 

103« To pass frotn a fraction to a froAMon, 

1. If f of an acre of land cost $150, what will | of an acre 
ro8t? 

Solution. — If § of an acre cost $150, J of an acre cost i of $150, 
whirh is $75 ; and } of an acre will cost 3 times $75, whicli are $225. If 
1 acre cost $225, \ of an acre cost \ of $225, which is $45, and f of an 
acre will cost 4 tinies'$45, which are $180. 

SoirCTiON 2d. — If I of an acre cost $150, operation. 

\ of ail acre cost i of $150 and | of an |x fX $150=$180, Ani, 
acre will cost fXvl50; and | of an acre 
will cost |xiX$150, which by canceUaiion 
we 6nd is $180. • 

Note. — The 2d method, by cancellation, is preferred, especially with the 
more difficult problems. 

2. When $189^ are paid for 8f acres of land, how much 

must be paid for lOf acres? 

Solution.— 189^=^1^; 8|=-V-; 10f=-V-; the cost, we find by anal- 
ysis, is *^^XAX¥=238J; reducing by canceliation. 

3. A gave 6^ yards of cloth forlSf cords of wood ; how 
many cords could be got for 9| yards? Ans, 19^ cords. 

4. B gave 12^ tons of iron for 32|| barrels of flour; how 
many barrels would he get for 14| tons ? Ans. 38|^. 

5. C gave 5f tons of hay for 28| tons of coal ; how much 
coal would he get for Tf tons of hay ? Ans, 41^ tons. 

6. If 6 horses sat 7^ bushels of oats in a day, *^ow nauy 
horses would eat 33f bushels in a day ? ^tis, 28. 

7. If 9 pigs cost $l2f, how many pigs can you buy foi 
115^ dollars? Ans. 84. 

8. If 2^ barreZs of flour cost $24|, how many barrels can 
you buy for $8tf ? Ans, 9. 

9. How much must I pay for 6f pounds of sugar, at the 
rate of $0.44^ for 2f pounds? Ans. $1,284. 
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. 10. How much must I pay for lOf bushels of rice at the • 
rate of $\dl for 5f bushel ? Ans. «30| . 

11. If Isif tons of iron cost $42^, biiw many tons can 
jou buy for $Sb1^? Ans. 163^ tons. 

12.. How many bushels of wheat can 1 buy for $114^, at 
the rate of 29| bushels for $28| ? Ans. 118| bushels. 

13. If 35f yards of cloth cost $39^, how much will 5| 
yards cost at the same rate ? Ajis. $6.50. 

14. How much will 57f tons, of hay cost, at the rate of 
41| tons for $502f ? Ans. $693. 

16. What must I pay for 14^ yards of cloth, if 41^ 
yards cost $378^ ? Ans. $11TJ. 

SUPPLEMENTARY EXAMPLEK. 

To bo omitted unless otherwise directed. 

16. What must 1 pay for 17f tons of hay, if 5| tons cost $70J ? 

Ans. $215^. 

17. What must I pay for $10| barrels of rice, if 7| barrels cost $72f ? 

Ans. $103^. 

18. If $24f will buy 25| bushels of corn, how many dollars will buy 
60f bushels? An8,.H^. 

19. If $5S2f will buy 13f tons of iron, how many tons will $1416J 
buy? Ana. 33 J. 

20. If 26^T bushels of wheat are p^iven for G^'^ tons of hay, how much 
wheat must be given for 46J tons of hay? Ans. 189 bushels. 

21. If 7f yards of cloth are given for 12|^ bushels of corn, how much 
com must be given for 19 j^j yards of cloth ? Ana. 32 bushels. 

• 

CASE V. 

194L. Qi/ven a part and the reniaifider to /if id the 
witole* 

1. A man sold ^ of his farm, and then had 216 acres 
. remaining ; how many acres in the entire farm ? 

OPERATION. 

Solution. — If he sold ^ of his farm, there ? j 4 

remained ^f, ^hich is ^ o^ the farm, which T ^.„ 

equals 216 acres; if f of the farm equals 216 f^=21o 

acres, | of the farm equals } of 216 acres, which f=:54 

is 54 acres, and J of the farm, etc X=r378, Ana. 
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. 2. A invested | of his money in bank stock, and had $6045 . 
remaining; how much money had he? Ans. $24,180. 

8. A Texan farmer shipped to ^ ew York f of his cows, 
and then had 21 remaining ; how many had he before the 
shipment? i Ans. 270. 

4. B sold ^ of his gas stock to C and ^ to D, and had 
remaining 1463 shares ; how many shares did he sell to 
each, and how many had he at first ? Ans, 3135. 

5. A gave f of his fortune for a farm, and paid f of the 
remainder for building a house, and then had $4671 remain- 
ing; how much had he at first? Ans, $46,710. 

6. A father gave \ of his fortilne to his daughter, ^ to his 
wife, and the remainder, which was $6720, to his son ; what 
did the wife and the daughter receive ? 

Ans, W., $5376 ; D., $4032. 

SUPPIiEMEBTTABY £XAMPl4i:S. 

To be omitted unless otherwise directed. 

7. One-third of the trees in an orchard bear apples, J bear peaches, 
and the remainder, which is 100, bear plums; required the number of 
trees in the orchard. Atis. 240. 

8. A boy lost J of his kite string, and then added 53| feet, when he 
found that it was just f of its original length ; what was its original 
length? ^7w. 129 feet. 

9. A merchant bought a cargo of flour for $3500, and sold it for f f 
of what it cost him, thereby losing 35 cents a barrel ; how many barrels 
did he buy? ^ns. 400. 

10. A balloon being up in the air fell | of the distance to the ground, 
and then arose f of the distance it was above the ground ; what part of 
the whole distance was it then above the ground? Ans, |f. 

11. A merchant had $5000 in one bank, which was | of what he had 
in another bank ; after drawing f of the amount from the first bank, and 
depositing it in the second, what was his deposit in each bank ? 

^Tw. $2000; $9000. 

12. A merchant bought 240 bushels of wheat and 160 bushels of rye ; 
he paid J cash, amounting to $84, but, having lost the bill, he was unable 
to remember the price of the rye ; if the wheat cost 90^ per bushel, what 
will he find, by calculating, vras the cost of the rve ? Ans, 76^. 
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MISCEIiLiANEOrS PROBLEMS. 

1. Reduce 45|^ to an improper fraction. A'^8, ^K 

2. Redace 385^ to an improper fraction. Ans. ^^l^ - 
3* Reduce ^^ to a mixed nupiber. Ane, 173 J. 

4. Reduce ^^ to a mixed number. Ans, 38^. 

5. Reduce If^lS ^^ i^^ lowest terms. Ans, ^. 
6« Reduce j^||| to its lowest terms. A^. \W. 

7. Reduce ^ of \-^ of ^ of |-| to a simple fraction. 

.Arts, A A. 

8. Reduce f| of ^ of fj of || of f| to a simple fraction 

9. Reduce f , f , f , |, ^ to a common denominator. 

^ns. T^, ^^% m^ mr m- 

10« Reduce^, f, |-, ^, ^^, H ^^ ^ common denominator. 

Ans. yII^, -J-sttj^' irJ^* ielS^ Hl^> iSlo* 

11. Reduce ^ of |J of f| of ^ of || of ff to a simple 

fraction. Ans. -^. 

12. What is the sum of |, U, y^, and f | ? ^ns. 2||. 
18. Add -32^, H> M. M. and i^. ^ns. 3^1^^. 
14. Subtract | of 3f from | of fj of 9f . Ans. 2 j. 
16. Multiply f of 3 j f y f of ^ of ^ of ^. ^n«. ^. 

16. Divide | of fj of 5| by | of f of ||. ^w«. I5fJ- 

17. Add ^ to i of f ^ns. ^s^. 

18. Add ^t, ^i , and ^^. Ans. l^. 

si 

19. Subtract -^ from — |. -<4n«. ^. 

20. From 1000 take -j^. Jn«. 999^2;^. 

21. Multiply i of 1^ by I of 15^. Ans. If^. 

16 

22. Multiply j^+i by 12f Ans. 8^. 

28. Divide ^ by | of -^. u4n«. 3^- 

4 

24. Divide f of | of 3^^ by | of || of J^ u4n«. 41 f . 



i 
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25. What cost 45| yards of muslin at 12^ ceats a yard? 

Am. $5.71f 

26. What cost 96 J tons of coal, at $12 per ton ? 

Arts. $I162f 

27. What cost 196f pounds of meat, at 6| cents a pound ! 

Ans. $13.27^. ' 

28. Wh9.t cost 327f yards of cloth, at 62^ cents a yard ? 

Am. $204. 7 9f 

29. What cost f of a barrel of flour, if 1 barrel cost $8 ? 

Arts. $6|. 

80. What cost | of a yard of cloth, if 2 yards cost $18| ? 

Ans, $8.05. 

81. What cost 2| tons of hay, if ^ tons cost $48 ? 

Am. $40. 

82. If 1 yard of cloth cost $1J^, what will 5^ yards cost? 

Am. $6.50. 
38. If 2^ tons of hay cost $30, what will 57| tons cost? 

Am. $693. 
84, If 1 yard of cloth cost $8.01 f, what will 14ff yards 
cost? Am. $11 7f 

35. A has f of $8560, which is 2^ times B's money ; how 
much money has B ? Ana. $2568. 

36. B has 725 acres of land ; 2| times B's equals 3^ times 
C's; how much has C ? Ana. 507^ acres. 

37. If 4 be added to both terms of the fraction |, will the 
raiue of the fraction be increased or diminished ? 

38. If 4 be subtracted from both terms of the fraction |, 
will the value of the fraction be increased or diminished ? 

39. Will the value of the fraction | be increased or dimin- 
ished if 4 be added to both terms ? If 4 be subtracted from 
both terms ? 

40. Mr. Mann bought a tract of land for $6500, and sold 
I of it to M". Chase, and ^ of the remainder to Mr. Colburn { 
what was the cost of the remainder ? Ans $742^. 

41. A man worked 25f days, and after paying his board 
and other expenses with f of his earnings, he had $12.36 

rewaiaing ; what were his dally wages 'if An^. 80 cents. 
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SUPPIi£IMi:£l€TART EXAMPIiUK. 

To be omitted unless otherwise directed. 

42. Mr. Bowman gave 12| bushels of potatoes, at 30 cents a bushel, 
for butter worth 18| cents a pound ; how much butter did he get in the 
exchange? Atis. 20 | pounds. 

43. James Allen bought land for $10,260, and sold it so as to gain 
^^ of the cost, the gain being $3 an acre ; how many acres of land did 
he buy ? Ans. 180 acres. 

44. Mr. Robinson bought 100 yards of double-width sheeting; he 
§old J of it to Mr. Brown and | of the remainder to Mr. Jones ; what ls 
the value of the remainder at 25f cents a yard. Ans. §jll.58f. 

45. If at a certain time of day a pole 63 feet long casts a shadow 36 1 
feet long, what is the length of a pole which casts a shadow 33| feet 
long ? Ans, 57f ft. 

46. A cistern has a capacity of 289 j^y gallons, and has a pipe dis- 
charging into it 25^ gallons per hour, and there is a leak through which 
it loses 5} gallons per hour; how many hours will it take to fill the 
distern ? Ans. 14^^^ hrs. 

47. Mr. Williams, laying in a stock of goods, invests J of his money 
in flour, J in sugar and molasses, ^^ in tea and coffee, and the remain- 
der, $540, in sundry other groceries : what was the whole amount in- 
vested? ^715. $1620. 

48. What is the value of-^4-^Jn — tl^ai: ^ ^'*^- ^' 

i+i 



i-i 



49. What is the value of :r^? Ans. STJ. 

60. Value of «J±-| + g|| - ^i , Ar.. 43^. 

61.Valueof(^-+^ + ;f;-i:X«^? 

1 1 O 1 Q 1 A 1 

62. Value of ^^^X - ^ ^-X-, ^ - - .-^ ? 

U rf 4 5 



63. Valueof~3— 3_^- / 



Ana. 75. 


Ans fj. 


Ans. 3Hii. 
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INTRODUCTION TO DECIMALS. 

MEHTTAIi EXERCISES. 

1. if a unit is divided into 10 equal parts, what is one of these 
parts called ? 

2. If one-tenth is divided into 10 equal parts, what is one part 
called? 2 parts? 3 parts? 

3. If T^TT is divided into 10 equal parts, what is one part called? 2 
parts? ,4 parts? 

4. What part of 4 is 4 tenths ? of 5 is 5 tenths? of 5 tenths is 5 
hundredths ? of 6 tenths is 6 hundredths ? 

5.. What is ^ of 3 hundredths? What part of 3 hundredths is 3 
thousandths ? of 6 thousandths is 6 ten-thousandths 1 

6. In the number 4444, the 4 units is what part of the 4 tens ? the 
4 tens is what part of the 4 hundreds ? 

7. A term in units place denotes what part of the value which it 
does in tens place? 

8. A term in tens place denotes what part of the value which il 
does in hundreds place? 

9'. By the same law, a term to the right of units place would denote 
what* part' of its value in units place ? Ans. One-tenth. 

10. How may we indicate that a term is at the right of units 
place? Ans. By placing a dot {.) bX the right (tf units place. 

11. How will you express 2^ in this manner? Ans. 2.5. 

12. What does the dot between the 2 and the 5 denote? Ans. 
That 2 is in units place and 5 in tenths place. 

l'^. In the expression 11.1, the 1 at the right of units denotes what 
part of a unit ? 

14. In the expression 11.11, the second term at the right of the 
period denotes what part of a tenth? what part of a unit ? 

15. How may we then write tenths, hundredths, etc., without a 
denominator ? Ans. By writing them at the right of units. 

16. What shall we call the first place at the right of units ? Sec- 
ond place? Third? Fourth? Fifth? 

17. Write without a denominator 2 tenths; 3 tenths; 4 tenths; 6 
tenths; 8 tenths; 3 hundredths ; 5 hundredths ; 1 thousandth ; 3 thou- 
sandths; 6 thousandths. 

18. Read the following expressions: 4.6; 25.45; 26.34; 18.05; 
25.235 ; 36.205 ; 46*008. 

19. These fractions arising from the successive division by 10 are 
called aeeimal frac-tions. The term decimal is derived from decern, 

^meanlufir ten. 
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SECTION V. 
DECIMAL FEACTIONS. 

195. A Decimal Fraction is a number of tenths, Jmn* 
dredthSf thousandths^ etc. 

196. A Decimal Fraction is usually expressed by plac- 
ing^a point before the numerator and omitting the denomina- 
tor; thus. 5 expresses 3^; .05 expresses 3-^; .005,Y^^;etc. 

197. The Symbol of a decimal is the period, called the 
decimal point, or separatrix. It indicates the decimal, and 
separates decimals and integers. 

19S. The places at the right of the decimal point are 
called decimal places. The first place to the right of the de 
cimal point is tenths, the second place is hundredths, etc 
Thus, .246 expresses 2 tenths, 4 hundredths, and 6 thou- 
sandths. I 

199. The method of expressing decimal fractions arises 
from the method of notation for integers, and is a continua- 
tion of it. This beautiful law, as applied to integers and 
fractions, is exhibited in the following 

NOTATION AND NUMERATION TABLE. 

00 

•d a o -Tj -5 g r^ . of .£ ^ ^3 § ^ n3 o a r^* g 

66. 6 666666 . 666 666666 

• ••••« •••••• 

, ^^ / » ^ . 



Integers. Decimals. 

200. A Decims^l is a decimal fraction expressed by tke 
method of decimal notation ; as, .5, .25, etc. 
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A Pure Decimal is one which consists of decimal 
figures ouly ; as, .345. 

202. A Mixed Decimal is oue which consists of an 
integer and a decimal ; as 4.3,5. • 

I303. A Complex Decimal is one which contains a com-v 
mon fraction at the right of the decimal ; as, .45^. 

Notes. — 1. The first treatise upon decimals was written byStevlnus, and 
publighed in 1585. 

2. The decimal point, Dr. Peacock thinks, was introduced by Napier, the 
Inventor of logarithms, in 1617, though De Morgan says that Richard Witt 
made as near an approach to it as Napier. 

t 

EXERCISES IN NUMERATION. 

1. Read the decimal .45. 

Solution. — This expresses 4 tenths and 5 hundredths, or since 4 
tenilis equals 40 hundredths, and 40 hundredths plus 5 hundredths equal 
45 hundredths, it may also be read 45 hundredths. Hence the following 
rules : 

Rule I. — Begin at tenths^ and read the terms in order 
towards the right, giving each term its proper denomination. 

Rule II. — Read the decimal as a whole number ^ and give 
it the denomination of the last term at the right. 

Note. — In the second method we may determine the denominator by 
numerating from the decimal point, and the numerator by numerating 
towards the decimal point. 

Read the following decimals : 
. 2. .35 7. .507 12. 5.0708 

8. .76 8. .605 13. 8.75006 

4. .84 ?). .7005 . 14. 43.30027 ' 

6. .031 10. .0576 15. 756.00279 

6. .162 11. .00312 1«. 372.000086 

EXER€ISEii| IN NOTATION. 

1. Express 25 thousandths in the form of a decimal. 

Solution. — 25 thousandths equal 20 tlionsandths plus 5 thousandths, 
or 2 hundredths and 5 thousandths ; hence we write the 5 in the tliird oi 
thousandths place, 2 in the second or hundredths place, and fill the va- 
cant tenths place with a cipher, and we have .025. Hence the following 
rules: 

Rule I. — Place the decimal pointy and then write ea^h 
term so thai it may express its proper denominaiixm, using 
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Rule II. — Write the numerator, and ther* place the decimal 
point so that the right-hand term shall express the denotn^ 
ination of the decimal^ using ciphers when necessary. 

Note. — To avoid anibig^uity, where integers and decimal^ occur in tha 
same written number, a comma 8hould be placed between them ; thus, three 
hundred and seven ten- thousandths should be written .0307, but three 
hundred, and seven ten-thousandths, 300.0007. 

Express the following in decimal form : 



*i. Twenty-five hundredths. 
■ 3. 2 tenths and 8 hundredths. 

4. 7 tenths and 9 hundredths. 

5. Twenty-five thousandths. 

6. 4 tenths and 7 thousandths. 

I. Seven , tenths and 8 thou- 
sandths. 

8. Five hundred, and 25 thou- 
sandths. ■ 

9. Three tenths and 7 ten -thou 
sandths. 

10. Seven hundredths and 9 ten- 
Ihousandths. 

II. Three hundred, and 78ten- 
Ibousandths. 

12. Five tenths, 6 hundredths, 
and 7 hundred thousandths. 



13. Four hundredths, seven ten- 
thousandths, and 6 hundred- thou- 
sandths. 

14. Nine hundred and sixty- 
nine hund red-thousand tlis. 

1.3. Two tenths and three mil- 
Months. 

Itf. Five hundredths, six thou- 
sandths, and eight mil Months. 

n. Thirty-five tiiousand, and 
eight millionths. 

18. Ninety-three hundred and 
seven ten-millionths. 

19. Eighteen thousand and one 
hundred-millionths. 

*iO. Two million, and 6 thou- 
sand and 9 hundred-millionths. 



Express the following as decimals : 



21. 1^0. 

22. m- 

2B. rifry* 

24. Mil 



Ans. .7. 

Ana. .93. 

Am. .076. 



25, 124^i^. 

26. 967xVU- 

n, 96p}gb. 



Ans. 124.07. 
Am. 967.104. 
Am. 96.0200. 
Am. 75.003017. 



An.H. .0302. - 28. T^xh%\\ji' 
PRI5f€IPrEK. 

1. Moving the decimal point one place to the right, m^ulfi- 
] lies the decimal hy 10 ; two places, multiplies by 100; etc. 

For, if the point be moved one place to the right, each figure will 
exj>re«8 ten times as much as before, hence the whole decimal will l»e 
ten times as great ; etc. 

2. Moving the decimal point one plice to the left, divides^ 
the decimal bj 10 ; two places, divides by 100 ; etc. 

For, if the point be moved one place to the left, each figure will 
express 1 tenth of its previous value, hencie the whole decimal will 1)« 
onlv 1 t<*nth ax ^reat : c^rc. 
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3. Placing a cipher between the decimal point and the 
decimal f divides the decimal by 10. 

For, this moves each figure one place to the right in the scale, in 
^ liich case tbey express 1 tenth as much as before, and hence the deci- 
mal is only 1 tenth as great. 

4. Annexing ciphers to the. right of a decimal does not 
change its value. 

For, each figure retains the same place as before, and hence expresses 
the same value as before, and consequently the value of the decimal m 
unchanged. 

, REDUCTION OF DECIMALS. 

!201« There are two cases of the reduction of decimals : 
I St. To reduce decimals to common fractions. 
2d. To reduce common fractions to decimals 

CASS I. 

30f!^. To reduce a decitnal to a common fraction. 

1. Reduce .45 to a common fraction. 

Solution. — .45 expressed in the form of a operation. 

common fraction is ^^^j, which reduced to its ,45^JL'i _. 9 ^^^ 
lowest terms equals J\j. Hence the following ' ^^'• 

Rule. — Write the denominator under the decim^dy omit- 
ting the decimal pointy and reduce the common fraction tc 
•7s lowest terms. 

EXAHPIiEli FOR PBA€TI€E:. 

Reduce the following decimals to common fractions : 



^ns, ■2(j"' 

Ans. il. 

.^ns. TT. 

jfLnSt -jr. 

6, 3.25. Ans. S\. 



2. 


.35. 


8. 


.48. 


4. 


.125. 


5. 


.625. 



7. 9. 15. Ans. 9f. 

8. 12.725. Ans. 12|^. 

9. 16.075. Ans. 16:^. 

10. 5.064. Ans. 5yf^. 

11. 17.0125. Ans. 17^, 

12. Reduce the complex decimal .2f to a common fraction 

Solution. — .2f is 2| tenths, which, by writing operation. 

the denominator, becomes rj, which equals 77:, or 24=: — =aB-t- 

10 10 • * iQ 10 

*J> which reduced to ite lowest terms equals ^V- ^=r JL^sJCAna 

rherefore. etc. ' " " 
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Rec 


luce the following to common fractions 


or mixed nnm- 


bers: 




• 




13. 


.Sf 


Arts. ^. 


20. 22. 03^. 


Ans. 22^ 


14. 


.161. 


Ans. ^. 


21. 50.08|. 


Ans. SOg^. 


15. 


.25f 


Ans. ^, 


22. $6.66|. 


Ans. $6|. 


16. 


.4ff 


Ans. ^, 


23. $8.04|. 


Ans. $8^^. 


17. 


$0.1 6|. 


Ans. $^. 


24. $6.00f 


Ans. $6j^. 


18. 


4.8i. 


Ans. 4f . 


25. .14.00|. 


Ans. 14y|^. 


19. 


12.18|. 


A71S. 12^. 


26. 15.00f 


Ans. 15y^. 






CASE 11. 


• 



I306. ^o rediice a cotnmon fraction to a decimal. 

1. Reduce f to a decimal. 



OPEBATION. 

{=iof5 

=8 )5.000 

.625 



Solution. — f equals J of 5. 5 equals 50 tenths ; 
f of 50 tenths is 6 tenths and 2 tenths remaining ; 2 
♦^•nths equal 20 hundredths; \ of 20 hundredths 
equals 2 hundredths and 4 hundredths remaining; 4 
hundredths eqiial 40 thousandths ; -J of 40 thousandths 
is 5 thousandths.. Therefore, f equals .625. 

Rule. — I. Annex ciphers to the numerator^ and divide by 
the denominator. 

II. Point off as many decimal places in the quotient as 

there are ciphers used. 

Notes. — 1. In many cases the division will not terminate ; the common 
fraction cannot then be exactly expressed by a decimal. Such decimaUf 
are called intermiftate or infinite decimals. 

2. The symbol -H annexed to a decimal indicates that it contains other 
decimal terms. The symbol — annexed to a decimal indicates that the 
last decimal term is increased by 1. This is often done when the next term 
is greater than 5. 

EXAHPIiES FOB PRACTICE. 

Rednce the following common fractions to decimals : — 





h 


Ans. .25.. 


10. 


^. Ans. .64 


8. 


|. 


Ans. .75. 


11. 


1^. Ans. .9412—. 


4. 


i 


Ans. .375. 


12. 


If. Ans. .947368+. 


5. 


h 


Ans. .875. 


13. 


i^. Ans. .44140625. 


6. 


A. 


Ans. .1875. 


14. 


5.0^. Ans. 5.00125 


7. 


A. 


Ans. .3125. 


15. 


16.40f Ans. 16.414. 


8. 


H- 


Ans. .733-h. 


16. 


8.500^^, Ans. 8.502625 


9. 


6 


Ans. .9375. 


17. 


7.00^V Ans. 7.00015625 
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ADDITION OF DECIMALS. 

307. Addition of Decimals is the process of finding 
the sum of two or more decimals. 

1, What is the sum of 11.96, 26.075, 84.306, 90.728? 

Solution. — We write the numbers so that terms operation. 

of the same order shall stand in the same column, 11 96 

and begin at the right to add. 8 thousandths, phis 6 25075 

thousandths, plus 5 thousandths, are 19 thousandths, 84*306 

which equals 1 hundredth and 9 thousandths; we 90 728 

write the 9 thousandtiis, and add the 1 hundredth to ' — — 

the next column : 2 liundredths, plus 7 hundredths, 212.069 
plus 6 hundredths, equal 15 hundredths, and the 1 
hundredth added is 16 hundredths, which equals 1 tenth and 6 hnn- 
dredths; we write the 6 hundreiilths, etc. 

Rule* — I. Write the numbers so that terms of the same 
order stand in the same column. 

II. Add as in whole number s^ and place the decimal point 
between the units and tenths of the sum. 

2. Find the sum of 79.76, 85.08, 36.125, 140.309. 

Ans. 341.274. 
»• Find the 8uni of 87.09, 58.37, 95.42, 237.675. 

Ans. 478.555. 
4. Add 18.79, 147.072, 856.709, 185.8761, 397.05784. 

^ns. 1605.50494. 
6, Add 59.874, 435.095, 672.328, 976.309, 8467.500843. 

Ans. 10611.106843. 

« 

6. What is the sum of $25|, .$37^, $28.37|, $50.06^. 
$15.37^, $57|, $15|, and $23.87^? Ans. $253.88|. 

7. Add 9 and 7 tenths, 41 and 8 hundredths, 75 and 54 
hundredths, 128 and 187 thousandths. Ans. 254.507. 

• 8. Add 187 and 5 thousandths, 49 and 9 hundre'5-thou- 
sandths, 1876 and 245 millionths, 187 ten-thousandths, and 
999 ten-millio»ths. Ans. 2112.0241349. 

9. Add 798 and 9 ten-thousandths, 17 millionths, 18 thou- 
sandths and 98 ten-millionths, 67 hundred-thousandths, and 
95 ten-millioQths. Ans. 798.0196063. 

10. Find the sum of 3 decimal units of the 1st order, 6^ 
decimal units of the 2d order, 4^ of the 3d order, 3| of the 

4tb orqer, and 6il of the 5tb otd^iT. Ans. .3696245. 
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SUBTRACTION OF DEClxMALS. 

208. Subtraction of Decimals is the process of finding 
the difference between two decimals. 

!• From 972.163 take 866.236. . i 

SoiiUTiON. — We write the numbers so thai terms of operation. 
the same order stand in the same column, and begin gy2 163 

It the right to subtract. We cannot subtract 5 thou- 856*235 

jandths from 3 thousandths, lience we add ten thou- cnoQ 

simdtlis to 3 thousandths, which equals 13 thousandths ; 115.928 

5 thousandths from 13 thousandths leaves 8 thou- 
eandtlis, wliich we write in the order of thousandths: since we have 
added 10 thousandths or 1 hundredth to the minuend, we must add 1 
hundredth to the subtrahend; 1 bundredth aiyi 3 hundredths are 4 
hundredths ; 4 hundredtlis from 6 hundredths leaves 2 hundredths, etc. 

Rule. — I. Write the subtrahend under the minuend^ so that 
terms of the same order stand in the same column, 

II. Subtract as in whole numbers^ and -place the decimal 
point between the units and tenths of the remainder. 

2. From Y0T.325 take 623.462. Ans. 83.873 

8, From 826.438 take 734.936. Ans. 91.602. 

4. From 78.3057 take 29.084. ^ns. 49.2217. 

5. From 1230.207 take 384.1231. Ans. 846.0839. 

6. From 2.07 take 1.432766. Ans. .637236. 

7. From .3 take 3 hundred-millionths. Ans. .29999997. 

8. From 1 and .001 take .01 and .000001. Ans. .990999. 

9. From 2^ take 2^ thousandths and 2^ billionths. 

Ans. 2.4§74999976. 

MULTIPLICATION OF DECIMALS. 

209. Multiplication of Decimals is the process of 
finding the product when one or both factors are decimals. 

1. Multiply 7.23 by .46. 

OPERATION. 

Solution. — 7.23 multiplied by 46 equals 332.58, and "7 23 

multiplied by 46 hundredths the product is 1 hundredth j^g 

as great^ which, by removing the decimal point two -■ * 

places to the left, becomes 3.3258. Hence, 7.23 mul- J^^^ 

tipUed by 46^quals 3.3258. _^f±_ 

3.325S 

SoLimoN 2d.— 7.23 X A6=iii X T^=f HM=TU^ X 33258=3.325h. 
From either of these solutions we derive the foWomiiv; 
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Rnle. — Miiltiply as in whole numbers^ and from the righx 
9f the product point off as many decimal places as there are 
in both factors, prefixing ciphers when necessary. 

2. Multiply 27.13 by .67. Ans. 18.1771. 

3. Multiply 43.08 by 2.36. Ans, 10A.6688. 
*• Multiply 79.52 by .019. Ans, 1.51088. 
6, Multiply 8.534 by 20.074. Ans, 171.311516. 
6. Multiply 123.107 by 1.52. Ans. 187.12264. 
7- Multiply 512.073 by 35.08. Ans. 17963.52084. 

8. Multiply 54.0079 by 7.072. Ans, 381.9438688. 

9. Multiply 1.08096 by 3.5702. Ans, 3.859243392. 

10. Multiply .03507 by .005873. Ans, .00020596611. 

11. Multiply 2.0709 by .000246. Ans. .0005094414. 

12. Value of 9^ x.08f xlO? Ans, 8.3125. 

13. Value of .5 of^^x.O^? Ans, .0175. 

1 4. Value of .07 of | x 300 x .09f ? ^ Ans. 1.65. 
16- Of$25.6Jx.05i+$15x6.03i? ^ns. $91.8575. 

16- 200-f.02--^x.8i+(.8i-..12VVx|of 7^)? 

Ans. 164.7432. 

17. Multiply 1 hundredth by 1 tho'Tsandth, and add 1 tenth 
to the product. Ans, .10001. 

18. What is the product of one-tenth by one-tenth ? one 
hundred by one-hundredth ? one million by one»-millionth ? 

DIVISION OF DECIMALS. 

31 0. Division of Decimals in the process of finding the 
quotient when one or both terms are decimals. 

1. Divide 12.3084 by 2.34. 

Solution. — Dividing as in whole numbers, oPiGRATiON. 

we obtain the quotient 526; now, since the 2.34)12.3084(6.26 
diviaend is the product of the divisor and ^170 

quotient, the number of decimal places in the — — -■ 

dividend should equal the number in the divi- ^^f 

Bor, plus the number in the quotient; hence ^"° 



the number of decimal places in the quotient 1404 

equals the number of decimal places in the 1404 

diviaend, minas the number cf places in the * 

divisor; hence ther^ should be four minus two, or two decimal places in 
ihe quotient, therefore the quotient is 5.26. 



DIVISION OF dbcimal; 



g. 



12u 



Solution 2d.-12.3084--2.34=VAWH-H*=W(rWX igJ=iWx°/A 
«=x^X^^AV^=Tiv cf 626=5.26. From either of these solations we 
derive the following 

Rule. — I. Annex ciphers to the dividend^ if necessary to 
make the number of decimals equal to the number of deci- 
mal places in the divisor, 

II. Divide as in whole numbers^ annexing ciphers to the 
dividend when needed to continue the division, 

III. Point off as many decimals in the quotient as the 
number of decimal places m the dividend exceeds the num- 
ber in the divisor. 

Notes. — 1. When there are ciphers at the right of the divisor, cut them 
ofi, divide by the sig^ilicant part, and then point olf slb many decimal 
places as before, plus the number of ciphers cut off. 

2. Make complex decimals pur« or divide them like common mixed 
numbers, or multiply both by the L. C. M. of the denominators, and theu 
d/vide. 



2. Divide 272.636 by 6.37. 
8. Divide 281.8585 by 3.85. 
4. Divide 57.85728 by 8.32. 
6. Divide 50.38218 by 67.8. . 

6. Divide 31.421154 by 85.43. 

7. Divide 268.32615 by 4.705. 

8. Divide 2.3697792 by 34.56. 

9. Divide 3411.3424 by 5.678. 
10. Divide 195.388698 by 32.185. 
n. Divide 1678.543 bv 185.79321. 

What is the value of 

12. .065-^.026 ? Ans. 2.5. 

13. 375-^.025? Ans. 15. 

14. .008-i-.04? Ans. .2! 

15. .012~.06? Ans..± 

16. .001-7-2.5? ^?i«. .0016. 



Ans. 42.8. 

Ans. 73.21. 

Ans. 6.954. 

Ans. .7431. 

Ans. .3678. 

A71H 57.03. 
Ans, .06857. 

Ans, 600.8 
Ans, 6.0708. 
Ans. 9.03446 + . 



17. 1-T-.125. Ans. 8. 

18. .51-T-.015. Ans. 34 
U). 155-^.0625. Ans, 2480 

20. .00625^^5. Ans. .00025 

21. 25-i-. 00625. Ans. 4000 



22. (2.04-i-17-|-47-T-200x5000)— I? Ans. 1174.245. 

23. (789-.789)-T-(.75— .075X.75 of 8)? Ans. 194.62. 

24. 45 X. 181 + 3.6^3^-^(3.5— 3^)? Ans. 8.5436J^. 

25. ($347.84h-S10.87) X .'0025T^l|x 50 ? Ans. 32. 
2fi. ($1080x.S.27) ~$10.90— r$790-?-$8.9.5)? Ans. 124 
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MISCELI^ANEOUS EXAMPI^ES. 

1. What commoa fraction equals .00096 ? Ans, ^^^, 

2. Add -^, 11-^, 2Jf5, and .1. Ans, 1344. 

4 2# 24 

8. Add ^, -^^ , H,and -|^. Jns. 2fi4. 

4. Multiply .0075 cwt. by 4.008. Ana, .03006 cwt. 

5. Divide 13|| tons by 28-|-. .^ns. ^^ tons. 

6. Multiply 1.25 of .8| of 9^\ by .8 of \ of 8.75. 

Ana, 307^%, 

1 25 
7- Divide 118iby.044; also2.4001f by 1.56-^--- 

H 
Ann. 2627 J; 1.53f^f. 

i 1- 

8. Divide 14-|- square yards by 11— *j. Ans, \^^^, 

a 

9. Divide £240f by f of ^- of f of 1|. Jns. £285^. 

10. What number multiplied by 7f will give 6| for a pro- 
duct? Ans. 1^. 

11. Divide seven millionths by twelve. and a half ten-mil- 

lionths. Ans, 5.6. 

gi 

12. Add \, —--, .375, and .5, and multiply the sum by 6.2^ 

36 

Ans, 8^. 
ga 
IB. Subtract ^ of 12 from |of -^ and divide the remain- 

der by ^. /Ins. llf^i- 

31 
14. Multiply the sum of .5 and -- by the difference be- 

tween y^^nd — . Ans, ^. 

62i 
16. Multiply ~J- bv 25 millionths, and divide the pro- 
* ^ 1000 * 

duct by 125 nundred-thousandths. Ans. .00125. 

16. The product of two numbers is J. and one of them is 
t of ^ of 2; Tvbat fs the other ? An». 1^^. 
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• 

17. Add 2.5 cwt., 1.26 cwt., 5 cwt., 4.375 cwt., 1.875 cwt., 
2.5 cwt., 1.225 cwt., and 1.275 cwt. Ans. 20 cwt. 

18.. What number multiplied by | of j^ of 5^ is equal to 
|ofTSj.of 27i? Ans,S^. 

19* Divide the sum of six thousandths and six millionths 
by their difference, to 6 decimia.1 places. Ans, 1.0020024-. 

20. From the sum of ^, |, and |, take the remainder ob- 
tained by subtracting ^ from y\ of ^^ of |. Ans, l|-f|. 

51 

21. What number must be divided by | of 2| of — |, to 

U ^t 

make a quotient equal to the value of 6 J of — ^ of 6 ? 

^" Ans. 24. 
22 John had $225 1 and earned ^ of 8^ times $88^ more; 
iiaving lost part of his money, he found that he had $186| 
remaining.; what amount did he lose ? Ans. $97|. 

23. A ton of iron ore from the mines of Cornwall yields 
.65 of a ton of pure iron ; how much iron will 578.8 tons of 
ore yield ? Ans. 376.22 tons. 

24. Ad oil refiner has on hand 16,745 gallons of coal oil; 
how. many casks, each containing 42.5 gallons, can be filled 
with it? • An.*i. 394 casks. 

25. How many dress patterns of 12.25 yards each, c%n 

m 

be cut from a piece of French percale, containing 50 yards ? 

An.'i. 44- patterns. - 
2(5. An engine pumped 41.25 barrels of 31.5 gallons each 
from a tank containing 1500 gallons; how many gallons re- 
mained? ^ns. 200.625 gal. 

27. I bought 3 loads of wood, the first containing 1.02 
cords, the second 1.05 cords, the third .945 conls; what did 
it cost at $3'.60 a cord ? Anti. $10,854. 

28. A dealer bought 1086 bushels of wheat; how many 
bins, each holding 20.25 bushels, will it fill, and how "many 
bushel-bags can be filled from what remains? 

/l?7.s. 53 bins ; 12.75 bags. 

29. Two speculators bought 4320 acres of Western land, 
which they divide so tha^ one has .37^ and the other .62^ 
of it; how many acres bad each ? Ana. l(>20; ^X(S(S, 
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30« How many lengths of 6-inch stove-pipe can be made 
from 8Y.48 pounds of Norway iron, if one length requires 
3.24 pounds ? Ans. 27. 

31. Mr. Newlin paid $4000 for a truck farm, giving $16.23 
an acre for 27.25 acres, and $85.15 for the remainder ; how 
many acres did he buy ? Ans, 49.66+ acres. 

32. A man bought 345.75 tons of hay, at $16.25 a ton, ^ 
of which he sold at $17.75 a ton, and the rest at cost; how 
much was the. gain? Ans. $172.87^. 

33. Mr. Hartman bought a lot of wheat and sold .15 of it 
to one man, and .25 of it to another, and kept 572.85 bushels; 
how much did he buy? Ans, 954.75 bu. 

34. A man devotes .12 of his income to charity, .25 for 
educating his children, .45 for household expenses, and saves 
the remainder, which is $284.76 ; required his income. 

Ans, $1582. 

35. How many cords of wood, at $5.12^ a cord, must I 
give for 91.25 bushels of wheat, at $1.40 a bushel, and 85 
bushels of rye, at $1.25 a bushel? Ans. 45.66 cords. 

36. The circumference of the fore wheel of a wagon* is 
12.75 feet, and of the hind wheel 14.25 feet; how much 
oftener does one turn than the other in going 5280 feet, or 
one mile? * Ans. 43.59-f- times. 

37. A ship whose cargo was worth $25,000, being dis- 
abled in a storm, .45-^ of the whole cargo was thrown over- 
board; what would a merchant lose who owned .25 of the 
cargo ? Ans, $2843 75. 

38. A grain dealer expended $6210 for grain, ^of it being 
for wheat, at $1.25 a bushel, ^ of it for corn, at $0.75 a 
bushel, and the remainder for rye, at $1.12-^ a bushel ; how- 
many bushels of each kind did he purchase ? 

Ans. Wheat, 1656 bu.; Corn, 2070 In.; Rye, 2300 ba 



UNITED STATES MONEY. 129 

UNITED STATES MONEY. 

211. United States Money, or the currenjj^ of the 
United States, is expressed in the decimal system. 

212. The several denominations and their relation to 
each other are presented in the following table : 

TABLE. 

10 mills equal 1 ceat. 10 dimes equal 1 dollar. 



10 cents " 1 dime. 



10 dollars " 1 eagle. 



Note. — | of a dollar = 25 cents ; ^ of a dollar = 50 cents ; f of a dolla* 
*= 75 cents ; ^ of a cent = 5 mills. ^ 

I313. The dollar is the unit and is indicated by the sym 
bol $ ; the eagld and dollar are read as a number of dollars. 
Thus $246 is read 245 dollars, instead of 24 eagles^ 5 dollars. 

314:. The dime is one tenth of a dollar, aud is expressed 
as tenths, the decimal point being placed between dimes and 
dollars. Thus $2.3 expresses 2 dollars and 3 dimes. 

213* fhe cent is one tenth of a dime or one hundredth 
of a dollar, and is written in hundredths place. Thus $6.75 
indicates 6 dollars 1 dimes and 5 cents. Dimes and cents, 
however, are usually read as a number of cents. Thug 
$f).75 is read 6 dollars and 75 cents. 

131 G. Since dimes and cents are regarded as a number of 
cents, when the number of cents is less chan 10, a cipher 
must be written in tenths place. Thus 3 dollars and 4 
cents are written $3.04. 

I317. The mill is one tenth of a cent o: one thousandth 
{ f a dollar, and is written in thousandths place. Thus 
18.375 is read 8 dollars 37 cents and 5 mills. 

Notes. — 1. In checks, notes, drafts, etc., cents are usually written as 
hundredths of a dollar in the form of a common fraction, as $12^^. 

2. When the final result of a business computation contains mills, if 5 01 
more they are reckoned 1 cent, and if less than 5 thev are rejected. Thus 
1^7.187 would be reckoned as $7.19 and 13.162 as $3.16. 

3. We used dollars and ceijts in treating the fundamental rules ; we now 
e:.ve a more formal treatment of decimal currency. Involving: problpim* thn.* 
pupilji were not t.hpin prf>parftd to aoIva. 

/?* 

4 
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EXERCISES IN JWiraiERATION. 

Read the following : 

1. $15.65. 5. $28.05. 9. $100 001 

2. $14,753. 6. $10.50. 10. $202,202. 
8. $28,284. 7. $105,105 11. $^70,037. 
4. $132,125. 8. $125,005. VI. $1030.001. 

EXERCISES IN NOT AVION. 

Write on the slate or board 

1. Seven dollars and twenty-five cents. 

2. Twelve dollats, thirty cents, and five mills. 

3. Twenty-five dollars, fifty-four cents, and five mills. 

4. Thirty-four dollars, seven cents, and seven mills. 

5. Nine eagles, six dollars, six cents, and eight mills. 

6. Two hundred dollars, seven and one-half cents. 
7- Forty-nine dollars, six dimes, and 7^ cents. 

». Five hundred and thirty-eight dollars, 62^ cents. 

REDUCTION OF UNITED STATES MONEY. 

21lH. Reduction is the process of changing a#numbei 
fiom one denomination to another without altering its value. 

!S10* From the explanation given we have the following 

« 

PRINCIPLES. 

1. To reduce centn to milUy annex one cipher. 

2. To reduce dollar i^ to centSy annex two cipher a, 

3. To reduce dollar i^ to miJl.% annex three ciphers. 

4. To reduce cents to dollars^ place the point two places 
/"^om the right. 

5. To reduce mills to dollars, place the point three places 

from the right. 

Note. — In reducing a number of dollars and cents to cents, etc., the 
separatrlx should be removed ; thus, $5/25 = 525 cents, and $8.755 s=» *^756 
millA. 

EXAMPLES FOR PRACTICE. 

1. Reduce 5 doUars to cents. 

Solution. — In 1 dollar there are 100 cents, and in 5 dollars there 
are 5 times 1 00 cent«, or 500 cents, or we annex *"^*> cinhers, is ahovfl 
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2. RedQC« 25 dollars to cents. Ans. 2500. 

8* Reduce 24 cents to mills. Ans, 240. 

4. Reduce 8 dollars to mills. Ans^ 8000. 

5. Reduce 20 dollars to mills. Ans. 20000. 

6. Reduce 6 cents and 5 mills to mills. Ans. 65. 

7. Reduce 12 dollars and 25 cents to cents. Ans. 1225. 

8. Reduce 23 dollars and 5 cents to cents. Ans. 2305. 
©• Reduce 1450 cents to dollars. Ans. $14.50. 

10. Reduce 2700 cents to dollars. Ans. $27. 

11. Reduce 5425 cents to dollars. Ans. $54.25. 

12. Reduce 4170 mills to dollars. Ans. $4.17. 
18. Reduce 250 mills to cents. Ans. 25 cents. 

14. Reduce 865 mills to cents. Ans. 86^ cents. 

15. Reduce 13875 mills to dollars, cents, and mills. 

Ans. $13,876. 

16. Reduce 185326 mills to dollars, cents, and mills. 

Ans. $185,326. 

17. How many dollars, cents, and mills in 235 dollars, 2 
cents, and 5 mills ? Ans. $235,025. 

18. How mauj dollars cents, and mills in 150 dollars, 10 
cents, and 5 mills? Ans. $150,105. 

FUNDAMENTAL OPERATIONS. 

330* Since United States Money is expressed in the 
decimal scale, all the operations may be performed as in 
decimals. 

Rule. — To add, subtract, multiply, or divide in United 
States money, proceed according to the corresponding opera 
lions in decimals, 

EXAMPL.E8 FOR PRACTICE. 

1. Find the sum of $62^ and 62^ cents. Ans. $63.12^. 

2. From $25 take 25 cents and 5 mills. Ans. $24.74^. 
8. Required the sum of $18|, 18| dimes, 18^ cents and 18 

millb. . Ans, $20,828. 

4. From 1 dollar take 1 tnill ; from $505 take 505 cents. 

Ann. %(^ ^9^ -^t^^i^.^^- 
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5« Subtract 6^ cents from 6^ dollars, ana add tho remain 
der to 6^ dimes. Ans.$1.0S^. 

6. What must a stock-dealer pay for 2Y young cows at 
$18| apiece ? Ans. $506.25. 

7. A drover sold tfce government 33 horses at the rate'ol 
J125| apiece; what did he receive? Ans. $4133.25. 

8. If a cattle feeder received $250.25 for the sale of 13 
cows, what did they bring him a head? Ans, $19.25. 

9. I paid $36.25 for 5 barrels of flour; what would 17 
barrels have cost me at the same rate ? Ans. $123.25. 

10. A country merchant paid $96 for a lot of muslins, at 
16 cents a yard ; how many yards did he buy ? Ans. 600. 

11. 'How many cords of wood can be bought for $1553.25, 
at the rate of $4.75 per cord ? Ans. 327 cords. 

12. A carpenter earned in 4 months $240; how mauj 
days did he labor if his wages were $2.50 a day ? Ans. 96. 

13. Divide $16| by 12 cents; divide $48 by 6 dimes; 
divide 18| dimes by 15 mills. Ans. 139^^; 80; 125. 

14. A lady bought a watch for $55^, a chain for $22|, a 
key for $6|, and sold them all at a gain of $6| ; what did 
«he receive for them ? ^?is. $91.25. 

16. A teacher bought a book for $2|, an inkstand for 62^ 
•^ents, some paper for $1 ^, a map for $4|, a globe for 85^, and 
handed the clerk a ten-dollar bill and a five-dollar bill ; how 
much change should he receive? Ans. $0.37^. 

16. Mr. Benton bought 12 hogsheads of molasses of 63 
gallons each, at the rate of 42^ cents a gallon, and sold it at 
50 cents a gallon ; what was the gain ? Ans. $56.70. 

17. A lady bought 3 yards of muslin at 6^ cents a yard. 
7 yards of linen at 87 cents a yard, and handed out a $10 
bill ; what was her change ? Ans, $3.72. 

18. There was sold one day, in New York, Low Grade 
extra flour, amounting to $15,000 at $6.25 per barrel; how 
many barrels were sold ? Ans. 2400 barrels. 

19« A lady in furnishing her house bought 3 sets of chairs 
at $7 25 a set, 2 tables at $5.25 apiece, 3 rocking-chairs at 
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$4,65. apiece, and 45 yards of carpet at $1.75 a yard^ what 
was the amount of the bill ? Ans. $124.95. 

20. A dealer bought 8 barrels of turpentine, each contain- 
ing 31.5 gallons, at $1.12| a gallon, and sold it for $1.37^ a 
gallon ; what did he gain ? Ans. $63. 

21« A man bought a boat load of coal fop $250, and by 
retailing it at $5.75 a ton, he gained $37.50 ; how many tons 
in the load ? Ans 50 tons. 

22. The charge for sending a telegram from New York to 
Harrisburg is $.40 for 10 words, and 5 cents for each addi- 
tional word ; what would a dispatch of 24 words cutit me ? 

Ans $1.10. 

23. Thomas Williams & Co. sold 420 bushels of new un- 
graded corn at 60 cents per bushel, andreceived in exchange 
120 bushels of oats at 43 cent^ per bushel, and No. 1 Minne- 
sota wheat, at $1.67 per bushel ; how many bushels did they 
receive? Ans. 120 bushels. 

COMMERCIAL TRANSACTIONS. 

221. In Commercial Transactions there are ordinarily 
three quantities considered, the quantity ^ the price, and the 
cost 

322. The Quantity is the amount bought or sold, esti- 
mated by the number of times it contains the unit of 
measure. 

223* The Price is the value of one of the units of meas- 
ure of any commodity. The Cost is the value of the whole 
quantity. 

224. An Aliquot Part of a number is the whole or 
nuxed number which will exactly divide that number. 

ALIQUOT PARTS OF $1. 



5 ceivts = $^. 

^ cents =- ^. 

8^ cents = S^^. 

10 cents = $^. 

12| cents = $^. 



I6f cents = ^. 

20 cents = ^. 

25 cents = $^, 
33^ cents » $^ 

50 cents =» W^. 
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22^. The simple operations of finding price, co8:t, and 
quantity hare already been sufficiently indicated, and we 
shall here consider only a few special cases. 

CASE I. 

22^. To find dhe cost of a quantity ^ the price being 
an aliquot part of $1. 

1. What cost 48 yards of muslin at 12^ cents a yard ? 

OPERATION. 

Solution. — At $1 a yard, the cost-would be $48; * gug 
hence at 12^ cents, which is J of $1, the cost will be J —^ 

of $48, or $6. Hence the ^ 

Rule. — Take such a fractional part of the given quantity 
as the price is o/$l. 

2. What cost 12 pieces of calico, each containing 32 yards, 
at 6^ cents a yard ? ^ Ans, $24. 

3. What cost 4 bales of Sea Island cotton, each containing 
300 lb., at \^ cents a pound ? Ans, $200. 

4:. Mrs. Wilson bought a bag of Rio coffee, containing 
40 lb., at 33^ cents a lb., and 10 lb. of crushed sugar, at 12^ 
cents a lb. ; what was the cost of both ? Ans, $14.58^. 

5. Bought 20 yards of black cashmere, at $1.37^ a yard, 
20 yards of paper muslin, at 1 cents *a yard, and 3 dozen 
crocheted buttons, at 25 cents a dozen ; what was my bill ? 

Ans. $30.25. 

CASE 11. 

227 • To find the cost^ the quantity and the price 
of 100 or 1000 being f/lven, 

1. What is the cost of 6501 feet of poplar boards, at $1 Y.25 
a thousand? 

Solution. — If 1000 feet cost. $17.25, 1 foot will operation. 
cost YT^Fff of $17.25, and 6501 feet will cost 6501 times • 17,25 

T^(ns ^^ $17.25, which is the same as j^n of 6501 g^Q^ 

times $17.25, which by multiplying and cutting off iTnTToT^ 
three places in the product, we find is $112.14. 112.14226 

^7W. $112.14. 

Rule. — Multiply the price by the quantity y and point off 
m the product two places for price per hundred^ or three 
places for price per thousand, • 
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Note. -The price per hundred or per thousand is cocprcMed thus ^ 0, 
or^M. 

2. What is the value 6f 12,500 shingles at $6 25 ^ M ? 

Ans, $78.i2f 

3. What is the cost of 1877 feet of hemlock scantling, at 
$3.37^^ M? Arts. $26.58. 

4. What is the cost of 17,225 bricks, at $7.75 ^ M, and 
1560 lb. of sheet lead, at $10.12^ ^ C? Ans. $291:44. 

5* A grocer sold one day 9760 pounds of wheat flour, at 
$4.25 ^ C ; what was the amount of the sale ? 

Ans. $414.80. 

6. Messrs. Wood & Co. burn in their store in a year 62,5r»G 
cubic feet of gas, at $4 50 ^ M ; what is their gas bill for a 
year? Ans. $281.52. 

7. If a compositor is j)aid 45 cents per thousand ems, 
what will he receive for setting up a book of 560 pages of 
1120 ems each ? Ans. $282.24. 

8. Mr. Barr receives for making cigars $7.50 ^ M ; what 
will be his profit on 43,780 cigars, if he pays $5.75 for the 
amount of tobacco required to make a thousand ? 

Ans. $76.61^ 

CASB m, 

228, To find the price of 100 or 1000, the ifuuntity 
and cost being given* 

1. If I sell 4256 feet of boards for $62,776, what is the 
price ^ M? * 

Solution. — If 4256 feet cost $62,776, 1 oberation. 

foot will cost -^^-^ of $62,776, and 1000 $62 776-i-4256=$144 
feet wUl t!08t 1000 times ^^5, of $62,776, * --p •*?. 

which, dividing and removing the decimal 
point three places to the right, we find is 
$14f. Hence the 

Rule. — Divide the cost by the quantity^ and remove the 
decimal point in the quotient two places to the right for 
price per hundred^ or thy-ee places for price per thousand. 

2. I paid $7.59f for 675 pickets for the fence around my 
garden; what was the price ^ C ? Ans. $1.12^. 

3. Mi Shirk sold 10,540 cedar rails for $553.35 ; what wan 
the price v C ? Ans, ^5\. 
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4. If the cost of stereotyping a book of 320 pages of 85C 
ems each is $340, what is the cost .per 1000 ems? 

Ans. $1.2^ 

5. I retail envelopes at 12 cents a pack, gaining 3 cents 

on each pack of 24 ; what did they cost me ^ M ? 

Ans. $3.15. 

CASE IV. 

1S30* To find the cost, tlie quantity and the p'nUe 
of a ton of 2000 pounds being given. 

1. At $75.45 a ton, what will be the cost of 724Y lb. of 
railroad iron ? 

OPERATION. 

Solution. — Dividing $75.45, the price of a ton, by 2)75.46 

2, we have $37.72 J, the price of 1000 lb. ; and proceed- ' . 

ing as in Case II., we have $273.39 as the price of ri^An 

7247 1b. 7^^ 

^ 273.39307i 

Rule. — Multiply half the price of a ton by the quantity, 
and remove the decimal point three places to the left. 

Note. — To find the price of a ton, cost and quantity being given, dividt 
th£ cost by the quantity^ multiply the quotient by 2^ and remove the decimal 
point three places to the right. 

2. A farmer sold 7375 pounds of hay at $13^ a ton ; what 
did he receive for it ? Ans. $49.78. 

3. A porcelain manufacturer bought 5620 pounds of clay 
at $17.25 a ton; what did it cost him ? Ajis. $48.47. 

4. A peddlor sold to a paper-mill 1728 pounds of rags at 
$48 per ton ; what did he receive ? Ans, $41.47. 

5^ If 7240 pounds of bone dust cost $93,215, what is the 
price per ton ? Ans. |25.75. 

6. A coal dealer received $20.88 for 5760 pounds of Lehigh 
red ash coal ; what was the price per ton ? Ans. $7.25. 

7. Shipped from Pittsburgh, on the Panhandle R. R., 
34,761 pounds of pig iron @ $3.75 per ton, and 97,486 
pounds of steel rails at $2.50 per ton; what was the charge? 

Ans. $187.03. 

8. Messrs. Wilson & Co. bought 36,850 pounds of lime at 
$3.^0 a ton, and sold it at 22^ cents per hundred; what was 

tlie proGt on the transaction? Ans. $16.58. 
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BILLS AND ACCOUNTS. 

230* A Bill is a written statement of goodft sold, ser 
vices rendered, etc., giving the place, date, names of the 
parties, and the price, quantity, and cost of each item. 

331* An Invoice is a full statement, sent to a purchaser 
or agent, at the time the goods are forwarded, containing 
the marks, contents, and prices of each package, the charges 
paid, and the mode of forwarding. The terms Invoice and 
Bill are often used interchangeably. 

233. The Footing of a bill is the amount of its items. 
To extend an item is to write its cost in the proper column. 
A bill is receipted when the person to whom it is due, or his 
agent, writes at the bottom of the bill " Received Payment," 
and signs his name. 

233. An Account Current is a written statement of the 
business transactions between two parties for a given time. 
The party who owes is the Debtor ; the party owed is the 
Creditor* 

234. To Balance an Account we find the difference of 

the footings of the two sides and add it to the smaller side, 

80 that the two amounts are equal. 

NoTBS. — I. The abbreviation Dr. signifies debit or debtor; Cr.^ credit or 
creditor i ^ signifies ai, and denotes the price of the unit of measure; % 
stands for account; ^ for cents; No. or # for number; pes. for pieces, and 
r^S 188, 6\ signify respectively 62^, 18|, 6| ; 3 pes. sheeting 42, 42S 45» 
Bijg^Lifles that the pieces contain respectively 42, 42^ and 45| yards. 

2. Accounts current are fre^juently made out every month, and are then 
called monthly 8tatem£nts, and generally contain only the amounts bought 
at each date, bills of the seversS items having been furnished at the time of 
ouying. 

3. Deductions are often made in bills, sometimes from the retail price of 
the items, and sometimes from the amount of the bill. Deductions from the 
retail price are generally made to customers buying In considerable quan- 
tities, and deductions from the amount are made for cash payments or pay- 
ment witiiin a short specified time, the prices in such bills being mostly 
wholesale. The symbol % , meaning hundredth, is frequently upcd ; thus, 
lc«s 6% means 6 hundredths deducted. 

Rule I. — In making out a Bill, extend the several items 
and take their ifum. 

Rule II. — Tn an Accovvt, find the difference between th^t 
M>it n/nfl rr*^(iU amount a. 
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33IS. Required the fooiings and balances of the following 

bills and accounts : 

Baltimobi; July 15, 1876. 
John B. Wylib A Co., 

BmgM of MACNEIL, WALCOTT & CO. 



24 Pre. Men's French Calf Boots, @ 
65 " Women's Enameled " 
" Fox'd Gaiters, 
Boys' Kip Boots, 

Brogans, 
Misses' Rubber Shoes, 



75 

88 

110 

90 



u 
u 
u 
u 



60 " Women's Arctics, 



$10 
1.87} 
1.50 
250 
1.25 
.75 
2.25 



Less i 



827 



50 



Rt?c'd Payment, 

Macneii., Wajlcott & Co. 



Mb. Jambs Lanb, 



Wilmington, Dbl., April 27, 1876. 
To A. B. HAYES, Db. 



1 


For Setting Boiler and Kzcavating, 
" 13} Days Work of Bricklayer, 
" 5} '^ " " Laborer, 
" 1 Load Sand, 


1.12} 


100 
2 


OC 
50 




"15 Bushels Lime, 


.38 








" 500 Dark Stretchere, 
" 500 Salmon Bricks, 


@|1419M 

(( u it a 


179 


39 



Mb. Jambs Hbdob, 



Pbovidbncb, R. I., Ju7ie 1, 1876. 
Bought of GLADDING & BRO., 



1876 
Apr. 

May 



3 
7 
2 
6 

u 

29 



1 Webster Unabridged, 
4 Leisure Day Rhymes, 

3 Eight Cousins, 

2 Ticknor's Life and Letters, ' 

4 Mysterious Island, 

3 Farm Legends, 
2 Three Brides, 



1 


12 
2 


00 






I 


50 




' 


3 


50 






3 


00 




1 


2 

1 

1 


50 
76 








38 



Ree'd payment, 

John B. Tibbxts, 



I. Ueorqe Qoroos, 
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Pbiladelfuu, Oct. L, 187S. 



BwgAt of ^ALKBR &. BROUGHSB. 



3>™u 


30*.!/.. 














? 


Pr. W. a Ewera and Basioi 


140 












'2 


" Cov-d Soaps 


60 












H 


































« ■ " MllgB 




I 


W 












1.00 












2 


" Glass Peppers 


1.25 
60 












3 


■"-— -'f^-'-S?'^ 
















Crate and Porterage 




1 


25 


18 


43 



1-3 in l^tai 1-7 In 
■■ 100 150 300 '»«»"""'""'«"»" 
@ tl, 1 doien Incb % $1.50, and 1 dozen 7 Inch @ 



Hi. Hemrt Cast, 



STATEMENT OP ACCOUNT. 

' Nkw Yobk, AprH, 7, 1876. 



In % mtk BADEAU & LOCKTVOOD, 



9 To 1& Drums of Figs, 2 : 

'SBoxee Oranges, 4 ' 

12 " Lemons, fi ! 

4 Barrels Dried Apples, 6 ' 

19 " " Peachef, 6 : 

30 lb. L^hom Citron, ! 

Cb. 
Br 2 bbl. Superfine Stale Flour, 6 ( 

" 200 lb. Buckwheat " Jl 

• 1 Firkin Butter, 56 lb. 
' 100 lb. Com Meal, V 0, 
' 0-h. 

Balance du« Badeau & Lockwood, 
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J. T. Way & Oo 



Dr. 



In % ujith WOOD, MARSH & HEYWARD, 



Ob. 



1875 
Sept. 


25 


<i 


80 


Oct 


8 


Nov. 


9 



Dec. 



(( 



U 



30 



To 1 DC. Blue Aochor 

Cloth 381 yd. @ 

$5.62^ 
" 2 pes. Black Cloth 

42 yd.@$7.65, 
" 1 pc. DoesklD Caa- 

simere 24 yd. (^ 

$1,872, 
"2pcs.BlackRib'd 

Ca88iiiiere63yd. 

(§^X.63, 
" 2 pes. Fisher's 

Tweed 64^ yd. 

@75^, 
** 2 pes. Brown Cor- 
duroy 41 1 jd.@ 

$1,122, 



1875 
Oct. 



(( 



Nov. 
Jan. 



20 
SO 



By 1 pc. Irish Linen 

171 yd.@572^, 

" 8 pes. Plaid Jaco- 
hets 60 yd.@372i^ 

"1 pc. Swiss Mull 
20 yd.(a^22(zf, 

" Note for Badance 
@30da., 



739 



82 



exampi.es for practice. 

I330. Let pupils make out bills, accouots, and invoices, 
m proper form, from the following statements: 

1. The Lafayette Restaurant ordered Oct. 10, 1876, from 
Thos. Bradley, the following : 67 lb. Ribs of Beef @ 20/ ; 
2 Kidneys, @ 15/; 3 Lambs; @ $5 ; 3 Calves' Heads, @ 
75/; 8 Sweetbreads, @ 30/; 2 Calves^' Livers, @ 70/; 37 
lb. Yeal, @ 17/; make out the bill. Ans. $41.04. 

2. Eugene G. Blackford delivered the following, June 12, 
3876, at the Continental Hotel: 15 Salmon, @ 30/; 37 
Lobsters, @ 10/; 5 Fresh Mackerel, @ 12/; 7 Spanish 
Mackerel, @ 20/ ; 2 Shad, @ 40/; 12 Soles @ 10/; 9 Sea 
bass, @ 10/; 15 Sheepheads, @ 12/; 3 doz. Soft Crabs, @ 
50 /; 1^ doz. Frogs, $1.75; extend the items and find the 
footing of the bill. , Ans. $19.03. 

3. James Thomson bought of William Wilson, Pittsburgh, 
Jan. 20, 1873, 1 lb. Citric Acid, $1.55 ; 5 lb. Chloride Lime. • 
@ 8/; jar 20/; 10 lb. Epsom Salts, @ 5/; 3 lb. Gum 
Shellac, @ 60/; 1 doz. Wilson's Cod Liver Oil, @ $7 ; ^doz 

MIshler's Herb Bitters, (^ $8 •, 2 lb. Carbolic Acid Crystals, 
@ $1. 75 ; what was the amounl o^ Wv^ \A\\1 Au%. %\'^.^^ 
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Mb. Jcbh Wallbb, 

Termt : 30 day*. 



BVPPl.EMEIin'ART EXAMPLES. 

To be omitted unless otherwise directed. 

Cincinnati, O., Sep*. 25<A, 1874 



Bought of TIERNEY & GARDEN. 



i 

h 
1 

i 
i 
h 

i 
i 



Dozen Gents Blk. Fur Hats, 

u 

Boys 



u 
u 
« 
it 
u 
u 
u 



u 

u 
(( 



u u 

Sax. " 



Children'* Fancy " 

Ladies Trimmed " 

" Untrimmed " 



Less 6^, 



16 50 




19 


50 


18 


9 


00 




12 


00 




6 


00 




15 


00 




7 


50 


— 




• 


57 



00 



11 



Received payment, 

TiEBNEY & Garden, 

Per J. W. M. 



Messrs. Wilky & Morton, 



Pittsburgh, JViw. 1, 187ft. 
B(mght of J. G. HERR & CO. 



i 

U 

A 
1 

i 
40 

14 



Doz. Rubber Long Combs, 



u 



3.50 4.50 6.00 



Gro.Hom #8» 10 ' 12 

Doz. Tooth Brushes, 

" Jet Sets, 

Gro. Rubber Coat and Vest Buttons ea. I.OO & 75, 
Gt. " Black Suspender " 

Yd. Jaconet, 
" Irish Linen, 



Pes. Silk Velvet Ribbon 



65^ 72* L35 2J0IO 
If ' 2i ' 4 * 6 ' 



LessT^r, 

Kec'd payment, 

J. G. Herr & Co. 



50 



75 
25 

62 
20 
67 



76 



47 07 



NoTB. — This bill shows another method of abbreviating entries of similar 
'tepis. J Gro. Horn Combs — , — * — , -^, means that there are J g^ross 

?J0. 8 @ 13.50. J gross No. 10 @ $4.50, and J gross No. 12 (^ $6. In the 
last Item 1|, 2^, etc., are the width of the ribbon, the upper numbers being 
the price as before. 
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filTPPIiKlIENTARY CXA9IPL.ES. 

^ To be omitted unless otherwise direoted. 

Let pupils make out bills, accounts, and invoices, in proper 
form, from the following statements : * 

4« Tyndale <& Co., Philadelphia, sold to Mrs. John Smith, Bee. 31, 
1874, the following articles : 1 Soup Tureen, @ $3.50 ; 2 Sauce Tu- 
reens, @$1.25 ; 1 doz. Tulip Goblets, @ $1.40; 1 doz. Individual Salts, 
©500; 2 Glass Pitchers, @ 62^?; 3 Oval Glass Dishes, @ 50,0; 1 
Glass Nappy, @ 75^; 4 Covered Dishes, @ $1.25; 3 doz. Stoneware 
Plates, — 1 doz. 6 in., @ $1.25, 1 doz. 7 in., @ $1.40, 1 doz. 8 in., @ 
$1.60; required the bill, receipted. Am. $20.65. 

5« Mrs. Amelia Watson, Newark, N. J., presented the following bill 
to James Haven, March 1, 1875: Board for 4 weeks, @ $9; fuel and 
light 4 weeks, @ $1.50; washing o-i doz. @ $1. Mr. Haven presented 
the following bill to Mrs. Watson at the same date: F'ebruary 5th, 15 
lb. Tea, @ 75^ ; 10 lb. Coffee, @ Zhf ; February 9th, 25 lb. Granulated 
Sugar, @ 1 ^\f ; 5 lb. Brown Sugar, @ 1 0^ ; 1 barrel No. 1 Mackerel, 
$25 ; February 26th, 5 lb. Butter, @ 500, and 1} dozen Eggs, @ 420. 
Make out both bills, receipting the smaller and crediting the amoimt 
upon the other. Atis. Bal. $1 — . 

6« Aug. 25, 1875, Franklin S. Fuller, of Memphis, Tenn., purchased 

10 15_ 

of Kuhn & Furst, Philadelphia, 25 boxes Raisins, @ $3.25, $2.55 ; 350 

100 250 
lb. Currants, @ 7}^, 70 ; 150 lb. Dates, @ 5J0 ; 100 lb. Turkish Pnmes, 

^50 75 
@ 8j0; 125 lb. French Prunes, @ 150, 1250; 12 bunches of Baracoa 
Bananas, @ $1.75 ; and gave a due bill for amount. Make out bill and 
receipt it. An^, $150. 

7. Mr. Thomas Walker, of Aiken, S. C, bought of Hess, Rogers and 
Chambers, Philadelphia, the following articles, Oct. 14, 1876: 3 doz. 
Ladies' Berlin Gloves, @ $2.25; 1 doz. Ladies' White Silk do., @ 
$5.50; 1 doz. do. Berlin \ Gauntlets, @ $3,75; 1 doz. Colored Biick^ 
do., @ $15; 1 doz. Ladies' Black Jouvin Kid Gloves, @ $16; \ doz. 
White do,, @ $15; 2 doz. Gents' Buck Driving Gauntlets, @ $16.60; 
2 doz. Gents' White Kid Gloves, @ $11 ; 1 doz. ea. Childls White Cotton 

Nos.^ 3« 4 4« 5 
Hose, @ 80, 90, 95, 100, 110; make out bill for amount, deducting 20^6. 

Ani. $91.40. 
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SROTION VI. 

DENOMINATE NUMBERS. 

237* -^ Denominate Number is a concrete naiDl)er in 
which the unit is a measure ; as 8 feet^ 4 pounds, etc. 

S38« A Measure is a unit by which quantity of magni- 
tude or continuous quantity is estimated numerically ; as, a 
yard, a pound, etc. 

339. A Compound Denominate Number is a numbei 

which expresses several different units of the same kind of 
quantity ; as, 4 yd. 2 ft. 11 in. 

340* The Terms of a compound numl;)er are the num^ 
hern of its different units. Thus the terms in the example 
given are 4 yd., 2 ft., and 11 in. 

341. Similar Compound Numbers are compound 

numbers which express the same kiud of quantity. 

242. Denominate Numbers may be embraced under 
ei^ht distinct classes, as follows : 

1. Value. 5. Volume. 

2* Weight. 6, Capacity 

8. Length. 7. Time. 

4. Surface. 8. Angles. 

Note. — Concrete numbers are of two classes : Ist, those In which the 
unit is natural ; 2d, those in which it is artijlcidL. Natural units are such 
as exist in nature, and artificial units are those which are agreed upon to 
measure quantity of ma^itude. The latter are called defuymituMte numbers. 

MEASURES OF VALUE. 

343. The. Value of anything is its worth, or that prop- 
erty which makes it useful or estimable. 

244. Money is the measure of the value of things. It 
is of two kinds, coin and paper money. 

24ll^« Coin, or Specie, is metal prepared and authorized 
by government to be used as money. 
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24G. Paper Money consists of printed promises to pay 
the bearer a certain amount, duly authorized to be used as 
meney. 

347* Currency is whatever circulates as money. It is 
of two kinds, specie currency and paper currency. 

248. Legal Tender is a term applied to money which 
is required by law to be accepted in payment of debts. 

24:9. An Alloy is a baser metal compounded with either 
gold or silver for the purpose of rendering it harder and 
more durable. 

Note. — The iVofea on the tables are not to be memorized and recited, unlesi 
other vrise directed. 

UNITED STATES MONEY. 

350. United States, or Federal Money, is the legal 

currency of the United States. 





TABLE. 




10 mills (m) 


. =1 cent 


ct. 


10 cents 


. =1 dime 


. - d. 


10 dimes 


. =1 dollar 


. $. 


10 dollars 


, =1 eagle 


E. 



I. Name. — United States money Is so called because it is tbe money c f 
the United States. It is called Federal Money because it was the money 
of the Federal Union. It was adopted by Act of Congress, Aug. 8, 1786. 

II. Terms. — The term dollar is supposed to be from Dale or Daleburg, a 
town where it was first coined ; dirns is from the French disme, meaning 
a tenth ; cent is from the Latin ce^Uum, a hundred ; mill is from the Latin 
mille^ a thousand / eagle is from the name of the national bird. The cent 
was proposed by Robert Morris, and named by Thomas Jefferson. 

III. Unit. — The unit is the gold dollar. The currency is founded upon 
the decimal system, dimes, cents, and mills being written as decimals. 
This gives great simplicity to the operations. 

IV. Coins. — The coins are of gold^ silver ^ nickel^ and hronse. The goU 
coitia are the d»uble eagle^ eagle^ half -eagle, quarter-eagle, and one dollar. 
The silver coins are the dollar, half-dollar, quarter-dollar, and dime, Tha 
nickel coin is the five-cent piece. The bronze coin is the j:ent. The gold 
three-dollar piece, the silver twenty-cent piece, half -dime, and three-cent piece, 
the nickel three-cent piece and cent, the bronze two-cent piece, and the old 
copper cent and half-cent, although still occasionally seen in circulation, 
are no longer coined. The mill has never been a coin; it is merely a 
convenient name for the tenth part of a cent. 

V. Composition. — The gold and silver coins consist of 9 parts of pure 
metal and 1 part alloy. The alloy of the silver coin consists of pure cop- 
per; the alloy oi' the gold coin consists of silver and copper, the silver not 
to exceed ^ of the alloy. The nickel coiiis cou^awi \ nickel and | copper 
Hie bronze coinB consist of 95 pajrts copper, a.w^ b v^i\&M\\i ^\A lasBR.. 
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VI. Gk>ld coins are a legal tender for any amount ; silver coins, of the 
present coinage, for any amount not exceeding $5 in any one payment; 
bronze and nickel coins for any amount not exceeding 25 centib in any one 
layment. 

MENTAI^ EXERCISES. 

1. How many cents in $i? $^\r? $i? '$f ? $|t $f? $|? 

2. What part of a dollar is 10 cts.? 12J cts.? 20 cts.? 25 cts.? 16J 
cts.? 33} cts,? 37J cts.? 50 cts.? 62^ cts.? 75 cts.? 83} cts ? • 

3. What part of 5 eagles is 15 dimes? what part of 12 cents jb ( 
of a dime? 

4. How many eagles in 60 dollars? in 400 dimes? ip 8500 cents! 
in 25,000 mills? 



ENGLISH, OR STERLING MONEY. 

251. English, or Sterling Money, is the legal currency 
of England. 

TABLE. 

4 farthings (far. or qr.) = 1 penny . . <L 

12 pence . . = 1 shilling . . s. 

20 shillings . . . =1 pound or sovereign . £ 

21 shillings / . =1 guinea . . G 

I. Name. — The term Sterling is supposed to be derived from EoiteHingy 
the uame j^ven to early German traders, who came from the east to Eng- 
land. Their money was called Easterling Money, which was contracted 
into Sterli9iff Money. 

II. Terms. — The term farthi?ig is a modification of " four things," the 
old Enj^lish penny being marked with a cross so deeply impressed that it 
could be brolien into two or four pieces, called respectively half-pe^iny and 
four things. The Pounds as a measure of value, was derived from the 
pound as a measure of weight, 240 pence formerly weighing a pound. 
The guijiea is so called because the gold of which it was first made came 
from Guinea, in Africa. 

III. Symbols. — The symbols £., s., d., qr., are the initials of the Latin 
Fords libra^ aoliduSj defiarius j B.nd quadrans; signifying respectively, pound, 
shilling, penny^nd quarter. 

IV. Unit. — The unit is the poundj represented by the sovereign and £1 
bank note. Its value by late act of Congress is fixed at $4.8665. 

V. CoiNS.-rThe coins are of three classes : goldy silvery and copper. The 
geld ciAna are the sovereign (=£1), and half sovereign (=10 s.), guwiea 
(=21 8.) and half guinea (=10s. 6d.). The silver coins are the crovm 
(=5 g.) J the lialf crown (=2 s. 6 d. ) , the ^orm (=2 s. ) , the shilling ^ and the 
six-peuny, four-penny ^ and three-penny pieces. The copper cains are the 
penny y fialf -penny y Siud farthing. 

VI. Composition. — The standard for gold coins is 22 carats fine, that is, 
11 parts pure gold, and 1 part alloy. The standard for silver is 37 parte 
pure silver and 3 parts alloy, hcuce the silver coins are f^ pure, and ^ cop. 
per. Fence and half-p«nce are made of pure copper. 

7 
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MENTAL EXERCISES. 

How many 

1. Farthings in 6 pence ? 4. Shillings in 25 pounds? 



2. Pence in 8 shillings ? 
S. Shillings in 108 pence ? , 



5. Pounas in 480 shillings 7 

6. Pence in 124 guineas ? 



7. What part of 2 pence is 6 farthings? What part of 3 shillingi 
is 5l pence ? 

8. What part of 16 pence is § of a shilling ? What part of a guinea 
is } of a pound ? 

EXAMPIiES FOR PRACTICE. 

1. How many pence in £16 lis. 10 d.? 

OPERATION. 

Solution. — In one pound there are 20 shillings, X s. d. 

and in £16 there are 16 times 20 shillings, which, ^6 11 10 

Increased by lis., are 381 shillings, in one shilling 20 

there are 12 pence, and in 331 shillings there are — 

331 times 12 pence, which., increased by 10 pence, **Y* 

equals 3982 pence. i^ 

3982d. Aw, ' 

2. How many pounds, shillings, and pence in 4367 pence? 

Solution. — There are 12 pence in one shil- operation. 

ling, hence in 4367 pence there are as many d. 

shillings as 12 is contained times in 4367, which 12)4367 

are 363 shillings and lid. remaining. There 2 10^361 3 - lid. 

are 20 shillings in one pound, hence in 363 piq 

shillings there are as many pounds as 20 is con- *-'^° - o 8. 

tained times in 363, which are £18 and 3 shil- Ans, £18 3 s. 11 d«* 
lings remaining. Hence in 4367 d. there are 
£18 3 s. lid. 

3. How many farthings in 9 s. 8d. 3far. ? Arts. 467 far. 

4. Farthings in £19 17 s. lid. 2 far.? Ans, 19102 far. 

5. Shillings, pence, and farthings, in 7869 far. ? 

Ans. 163 8. 8d. 3far. 

6. Pounds, shillings, etc., in 58763 far.? 

Arts, £61 4 8. 2 d. 3 far. 

CANADA MONEY. 

252. The Currency of Canada is nominally the same 
as that of the United States, the table and denominations be* 
ing the same. 

!2IS3« The decimal carrency was adopted in 1858, the Act 
taking effect in 1859, previous to which their currency was 
the same as the English. 
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I. CoiKS. — The coins consist of silver and copper. The aUff^r eoin» ar« 
the 50-cent piece, the 'Z^ce^U piece ^ the nhilling or "^-cent piece, the dmie, the 
\alf-dime» The copper coin is the ceiU. 

IV. Value. — The coins are nominally equal to the corresponding coini 
of United States money^ but the intrinsic value is a little less. The eagle 
of the United States is the legal tender for sums of $10 and upwards. 

III. Composition. — The silver coins consist of 926 parts silver and 75 
parts copper ; or 37 parts silver to 3 parts copper, the same as the £u^lish 
silver coins. 

FKENCH MONEY. 

254. French Money is the legal currency of France. 
The unit is the /ranc, whose value is 19.3 cents. 

25S« The Franc is divided into tenths and hundredths, 
called respectively decimes and centimes. The decime, like 
our dime, is not used in business 'calculations, but is ex- 
pressed by centimes; thus, instead of 5 decimes we say 60 
centimes. 

GERMAJ^^ MONEY. 

256. The German Empire has adopted a new and uni- 
form system of coinage. 

257. The Unit is the mark (Beichsmark) worth 23.86 
cents, and this is divided into 1 00 pfenniye, 

EXAMPIiES FOR PRACTIOB. 

1. How many doilars in 25.50 francs? Ans. $4.9216. 

2. How many francs in $256? Ans. 1326.42-f fr. 
8. How many dollars in 753 marks 16 pfennige? 

Ans. $179.626-f. 

4, How many marks in $456.25? Ans. 1913— marks. 

5. Bought an opera-glass for 20 francs; what did it cost 
in United States money? Ans. $3.8§. 

MEASURES OF WEIGHT. 

25H. Weight is the measure of the force by which 
bodies are naturally drawn towards the earth. 

259. There are three kinds of weight in common use : 
Troy Weight, Apothecaries^ Weight, and Avoirdupois 
WeighL 
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TROY WEIGHT. 

360. Troy Weight is used in weighing gold, silyer 
jewels, liquors in philosophical experiments, etc. 

TABLE. 

24 grains (gr.) = 1 pennyweight, . . pwt. 
20 pennyweights == 1 oiince, . . . . oz. 
12 ounces = 1 pound, .... lb. 

I. Name. — The term Troy is said to be derived from Troyes^ the name 
of a town in France, where this weight was first used in Europe. It wag 

'brought from Cairo in Egj'pt during the crusades of the 12th century. 

II. Terms. — The term pound is from the Latin pendo, to bend or weigh. 
The term ounce is from the Latin U7iciaf a twelfth part^ the ounce being 
one-twelfth part of a pound. The pennyweight was the weight of the old 
English silver penny^ Tlie terra grain originated in the custom of using a 
number of grains of wheat for the weight of a penny. These grains were 
taken from the middle of the ear, and well dried, thirty- two at first, and 
afterwards twenty-four, being used to make a pennyweight. 

Ill Symbols. — The symbol oz. is thought to be from the Spanish word 
•nza, signifying ounce; though Webster derives it from the use of the ter- 
mination 3 to express abbreviations, which was afterwards changed to z; 
lb. is from libray the Latin for pound. Pu)t. is a combination of p. for 
pennyy and wt. for weight. 

IV. Unit. — The standard unit of weight is the Troy pound. It is equsJ 
to the weight of 22.794377 cuhic incheS of distilled water, at the tempera- 
ture of 39.83° Fahrenheit, barometer at 30 inches. 

HENTAI^ EXERCISES. 

How many 



4. Ounces in 100 pwt.? 60 pwt? 

5. Ounces in 9 lb.? 11 lb.? 

6. Pounds in 120 oz.? 144 oz.T 

7. What part of a pound Troy are 4 oz.? 6 oz.? 8 oz.? 

8. How many parts pure gold in a ring 18 carats fine ? 



1. Grains in 6 pwt.? 5 pwt.? 

2. Pwt. in 72 gr.? in 144 gr.? 

3. Pwt. in 7 oz.? 9 oz.? 



EXAMPLES FOR PRACTICE. 

How many 

!• Grains in Y pwt. 15 gr. ? Ans. 183 gr. 

2. Grains in 5 oz. 14 pwt. 13 gr.? Ans. 2749 gr. 

3. Lb., oz., and pwt. in 758 pwt. ? Ans. S\h loz. 18pwt. 

4. Oz., pwt., and gr. in 6275 gr.? Ans, 13 oz. 1 pwt. llgr. 

5. Grains in 191b. 11 oz. 17pwt. 19gr.? Ans. 115147 gr. 
6» Pounds, oz., etc., in 18759gr. ? 

Ans. ^\Vi. Z^t. 1 9wt. 15 gr 
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APOTHECAEIES* WEIGHT. 

261. Apothecaries' Weight is used in prescribing and 
mixing dry medicines. Medicines are bought and sold by 
ATDirdupois Weight. 

TABLE. 

20 grains (gr.) . . . = 1 scruple, .... B. 

3 scruples . . . . = 1 dram, .... 3. 

8 drams . . . . = 1 ounce, .... 3- 

12 ounces . . . . = 1 pound, .... lb. 

I. Name. — The name arises from the weight being used by apothecaries, 
n. Terms. — The term scruple is from the Latin scncptUttSy a little stone. 
Tlie term dram is from the Greek drachmoy a piece of money. 

III. Symbols. — The symbols have been supposed to be modificationb of 
the figure 3, suggested by there being 3 scruples in a dram. Another 
Bupposition is that they are from inscriptions upon the ancient monuments 
of Egypt. 

IV. Unit. — The Unit is the poundy and is identical with the Troy pound, 
as are also the ounce and grain, the ounce being dilfereutly divided. 

V. Physicians use the Roman notation in writing prescriptions, using the 
small letters, preceded by the symbols, and writing j for i when it termi- 
nates a number. Thus, 12 gr. is written gr.xij. ; 2 scruples, Qij. ]^ is an 

abbreviation for recipe^ take; a or aa (from the Greek ava) means, of 
each i ss. for semis or halfy as Bivss. means 4^ scruples ; P. for particular or 
little part; P. acq. for equal parts ; q. p.y quantum placet y as much om you 
please. 

llIENTAI.:eXERCISES. 

How many 

1. Grains in 73? 119? 

2. Scruples in 93? 16 3? 
• 3. Drams in 243? 96 9? 



*'•« 



4. Drams in 5§? 7g? 

5. Ounces in 88,::^? 96 5? 

6. Pounds in 108 g ? 168 g? 



7. How many doses of 8 grains each, can be made from an ounce 
of quinine? 

EXAHPIiES FOR PRACTICE. 

How many 

1. Drams in 7ft). 53 ? Arts. 7123. 

2. Pounds and ounces in 2393 ? Ans. 19ft). 11?. 

3. Scruples in I9ft). 8g 63 29? ^ns.'568l9. 

4. Grains in 471b. 103 T3 29 19gr. ? Ans. 275999gr. 

5. Pounds, etc., in 92376gr.f Ans, 16ft). 33. 19 15gr. 
((• How many pills of 4gr. each, can be made from 83 29 

of calomel ? Ans, 5b, 



• 
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AVOIRDUPOIS WEIGHT. 

262. Avoirdupois Weight is used for weigb.xig oyerj- 
fehing except jewels, precious metals, etc. 

TABLE. 

16 ounces . . =1 pound, ... lb. 

100 pounds . . =1 hundredweight, cwt. 

20 hundredweight . = 1 ton, . . T. • 

I. Name. — The term Avoirdupois is probably from the French avoir du 
poid8, to have weight. 

II. Tekms. — The term toti is fpom tlie Saxon tunne^ a cask. The origin- 
of the other terms has already been given. The symbol cwt. is from centum, 
hutidredj and weight. The term dram has been used for^^ of an ounce, but 
is obsolete, fractions of an ounce being used in business transactions. 

III. Unit.— The unit is the ponfid. It is derived from the Troy pound, 
and contains 7000 grains Troy. It is equaJ to the weight of 27.7015 cubic 
Inches of water at 39.83° Fah., the barometer being at 30 inches. 

IV. In Great Britain 28 lb. equal 1 qr., 112 lb. equall cwt., and 2240 lb. 
equal 1 ton. These are called the lofig huttdred and lovty tou; they were! 
formerly used in this country, but are now used only at the custom-houses 
in invoices of English goods, in the wholesale iron and plate trade, and ip 
wholesaling and freighting coal from the coal mines of Pennsylvania. 

V. The following denominations are frequently Ubed : 

100 lb. of raisins make I cask. 

"flour ** I barrel. 

" pork, beef, or fish 1 barrel. 
" lime ** 1 cask. 

" salt at N.Y.S. works I barrel. 
" rice 1 barreL 



25 lb. of powder 


make 1 barrel. 


100 


56 " butter 


** 1 firkin. 


196 


84 " ** 


" , 1 tub. 


200 


100 " grain or 


fiour" 1 cental. 


240 


100 " dry fish 


" I quintal. 


280 


lOJ " nails 


" 1 keg. 


600 



MLISNTAI^ EXEBCISJES. 

How many 

1. Ounces in 8 lb. ? 121b.? 

2. Pounds in 112 oz. ? 9 cwt. ? 

5. How many cwt. in J of a ton ? in i of a ton ? 

6. How many jxjunds in 50 cwt ? in 75 cwt 7 in 80 cwt. T 



3. Cwt in 4800 lb.? 1000 T.? 

4. Tons in 2200 cwt ? 2500 cwt. ! 



EXAJIPI^ES FOB PRACTICE. 

llow many 

1. Pounds in 5T. 16 cwt. 75 lb. ? Ans. 116761b. 

2. Tons, etc., in 7897 pounds ? Arni. 3T. 18 cwt 97 lb/ 
8. Ounces in 29 cwt 73 lb. 15 oz.? Ans. 47583 oz. 
4. Ounces in 6T. 831b. 13 oz.? Ans, 193341 oz. 
6. Tons in 117309 ounces? ^ns. 3T. 13 cwt 31 lb. 13 oz. 
6« Which is heavier, and how much, a pound of lead or i 

povad of trold ? • 
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7. Which is heavier, and how much, an ouncs of feathers 
or an oance of silver ? 

MEASURES OF LENGTH. 

363. Measures of Length are used in measuring length, 
breadth, height, distance, etc. 

264. A Line is that which has length without breadth 
or thickness. It is estimated by ascertaining how many 
times it contains some definite length, regarded as a unit of 
measure. 

265. An Angle is the opening ^ 
between two lines which diverge 
from a common point. , Thus ACD 
and DCB are angles. ^ ^ — b 

266. The Vertex of an angle is the point from which 
the two lines diverge ; thus, C is the vertex of the angle 
BCD. 

267. A Right Angle is formed by ^ 
one line perpendicular to another ; as 

ABC or CBD. One line is perpendicular 

to another when it makes the two adjacent ^ 

angles equal. 

LONG MEASUKE. 

268. Long Measure is used for the general purposes 
of measuring length and distances. 

TABLE. 

12 inches (in.) ... =1 foot, . . . .ft. 

3f)et ...... =1 yard, .... yd. 

5^ yards, or 16^ feet . =1 rod, .... rd. 

320 rods . . . . . = I statute mile, . mi. 

3 miles =1 league, . . . lea. 

69.16 miles (69^ nearly) =1 degree of latitude, deg. or ^^ 

or of longitude at the equator. 

I. Tekms. — The terni irtch \6 irom wuia, a twelfth; foot is from thf 
human foot ; yard was a rod or nfutot ; rod is from a meaanring stick or 
rod; furlofiff, wtofcb has now become obeoletAi, \& ^tovh fur^ twrrvtt^-v&.^ 
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•angy longy thft length of a furrow ; mile is from mUle passnurnj 1000 paces 
ipan is the space measured from the eud of the thumb to the end of the 
little finger extended; cubit y from the elbow to the end of the middU 
finger ; fathoniy the length of the two arms extended. The ancient yard 
of England Is said to have been determined by the length of the arm of 
King Henry I. 

II. Unit. — The atandard'unit of length is the yardj from which all other 
measures of length, and also those of capacity, weight, etc., are derived. 
It is Identical with the Imperial yard of Great Britain, which, under Wil- 
liam IV., was declared" to be fixed by dividing a pendulum, which vibrates 
seconds in a vacuum, at the level ol the sea, at 62^ Fah., in the latitude 
of London, Into 391398 equal parts, and taking 360000 of these parts for 
the yard. Subsequent scientific experiments have proved that such & 
standard is impracticable. — See Brook»*» Philosophy of Arithmetic. 

III. The Mile. — The geographic or nautical mile is equal to 1 minute of 
one of the great circles of the earth ; hence it equals ^ of ^^ of the cir- 
cumference of the earth, which equals about 1.15 statute miles. The 
English mile is the same as that of the United States. 3 statute miles 
make a land leag-ue ; 3 nautical miles make a nautical league. 

IV. Othek Measukes. — The following denominations are frequently 
used : in clock-making, 6 points = 1 line^ and 12 lines = 1 inch ; in measur- 
ing the foot, 3 barleycorns or sizes = 1 inch ; in measuring the height of 
horses, 4 Inches = 1 handy the measure being taken directly over the fore- 
shoulder; 1 span = 9 inches; 1 common cubit = IS inches, and I sacred 
cubit = 21.888 inches ; 1 pace = 3.3 feet ; a knot is equal to a nautical mile. 
Formerly 40 rods made 1 furlong and 8 furlongs one mile, but these ar« 
seldom used. 

MENTAI^ EXERCISES. 

How many 



1. Feet in 72 in.? 14 yd.? 

2. Yards in 36 ft.? 10 rd.? 

3. Rods in 22 yd.? 2 fur.? 



4. Furlongs in 200 rd.? 7 mi.? 

5. Miles in 320 fur.? 9 lea.? 

6. Yards in 36 inches? 72 in.? 



T. What part of 1 yard are 2 ft. ; and what part of 2 farlongs ai« 
5^ yards? 
8. How high is a horse which meaeures 15} hands in height ? 

EXAMPI.ES FOR PRACTICE, 

1. Reduce 27 ft. 8 in. to inches. Ans. 332 in. 

2. 3 rods 4 yd. 2 ft. to feet. ^ Ans. 63^ h. 
8. 567 inches to rods. Ans. 2 rd. 4 yd. 2 ft. 3in 

4. 243 rd. 7 in. to inches. ' Ans. 48121 in. 

5. 19870 ft. to miles. Ans. 3 mi. 244 rd. 1 yd. 1 ft. 

6. 277 rd. 4 yd. to yards. Ans, I527|yd. 

7. 70287 in. to miles. Ans. 1 mi. 34 rd. 5 yd. 1 ft. 3 in. 

8. 3 mi. 265 rd. 7 in. to inches. Ans. 242557 in. 

9. If the Atlantic is 3000 miles wide, how many feet ia 
£ltat, and bow many steps, 3 feet Icng, would a person take 

^ walk the distance ? Aus. ^i*^^^^^ %i\ft^a« 
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felUEVEYORS' LINEAR MEASURE.. 

269. Surveyors' Linear Measure is used by survey, 
orb and engineers in measuring the dimensions of land, dis- 
taaces, etc. 

TABLE. 

7.92 inches (in.) . . — 1 link, . . ^li. 

100 links . . . = 1 chain,, . . <jh. 

80 chains . . . = 1 mile, . . mi. 

L Name. — Gu'nJter^z Chain ie named after the reputed inventor, Edmund 
Gunter, an English mathematician, bom 1581. 

II. Unit. — The unit is a chain called GUnter*8 Chain, which consists of 
KH) links, and is 4 rods, 66 feet, or 792 inches long. 

III. The denomination rods ik seldom used by surveyors, distances being 
represented in chains and links. Since each link is y^^ of a chain, thenum 
ber of links is generally expressed as a decimal ; thus, 5 chains and 47 links 
are written 5.47 chains. Engineers generally use a chain 100 feet long. 

MARINERS* ANP CLOTH MEASURES. 

370. Mariners' Measure is used by seamen in meas- 
aring distances, the depth of the sea, etc. Cloth Measure i% 
used for measuring cloth, ribbons, etc. 



mariners' MEASURE. 

6 feet =1 fathom. 
120 fathoms =1 cable length. 
880fathom6=l mile. 



CLOTH MEASURE. 

1 yard = 36 inches. 

^ yard = 18 inches. 

I yard = 9 inches. 

i yard = 4^ inches. 



L The foot and yard of these two measures are the linear foot and yard 
The fiaU in Cloth Measure is obsolete. At the custom-houses the yard !• 
divided into tenths, hundredths, etc. 

II. In the old table of Cloth Measure there were given 3 qrs. = 1 EL 
Flemish ; 5 qrs. = 1 Ell English ; 6 qrs. = 1 Ell French ; 6 qrs. IJin. — 
Ell Scotch. 

-% 
MENTAI^ EXERCISEH. 



How many 

1 . Inches in a chaicL? 

2. Feet in a chain? a fathom? 



3. Feet in 6 fathoms? 

4. Feet in a cable length? 



EXAMPI^ES FOR PBACTICE. 

1. Reduce 4 miles to links. Ans. 3200() li. 

2. Reduce 7 xni. 63 ch. to links. Ans. 62300 li. 
8. Reduce 7856 fathoms to miles. Ans. 8 mi. 816 fath. 
4. Reduce 987^8 in. to chains. An%. Vlk^,\^^.\\^. 



^0 
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MEASURES OP SURFACE. 

37 i« A Surface is that which has length and breadtk 
without thickness. 



37I3* A Square is a plane surface which has 
four equal sides and four right angles. 



^^^H^B ^v^^BM V^iaa^m 

"— — — — 





373. All Surfaces are measured hj ascertaining the 
Q amber of times they contain a small square regarded as the 
••nit of measure. 

Thus, in the surface in the margin there are three 
rows of squares, each row containing 4 squares; 
hence there are 3 times 4 or 12 s<]uares in ail; 
and since these malce up the entire surface, the 
measure of the surface, called its area, is 12 square 
units. 

SURFACE OR SQUARE MEASURE. 

274. Surface or Square Measure id used in measuring 

surfaces, as land, boards, amount of painting, papering, 
plastering, paving, etc. » 

TABLB. 

144 square inches (sq. in.) = 
9 square feet . . = 



30^ square yards, or) 
2 72 J square feet, ) 

160 perches 

640 acres 



1 square foot, sq. ft. 
1 square yard, sq. yd. 

1 perch or sq. rod, P. 

1 acre, . A. 

1 square mile, sq. mi. 



T. Terms. — Perch is from the French perehey 2k pole ; acre was primarily 
an open plowed or sowed field. 

II. Unit. — The unit for land is the acre : #for other surfaces it is iiBuaUj 
the Hquare yard. 

III. The Perch is a surface equal to a »(ptare rod. The rood is found now 
only *Ji old title-deeds and surveys ; it Is equal to 40 perches. 

IV. A square piece of land, measuring 209 feet, or about 70 paeea on 
ilde, equals very nearly one acre. 

]IIEI«TAI. EXEBCISES« 

How many 

1. Square inches in 8 sq. ft.? 5 sq. ft.? 

2. Square feet in 700 sq. in.? 7 sq. yd.t 
S, Square yards in 144 sq. ft.? 5 P.t 

4. Perches in 121 sq yd.? \a IL1 
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5. Roods in IfW) P.? 15 A.? 

6. Acres in 84 R.? 3 sq. mi. 

7. What is the difference between 3 feet square and 8 sqiiare feett 
t)etween 4 inches square and 4 square inches? 

EXAMPl^ES FOR PRA€T1€E. 

1. Reduce 9870 P. to acres Ans, 61 A. HOP. 

2. 313 P. to square yards. Ans. 9468^ sq. yd. 

8. 3 A. L33 P. to square feet. Ans. 166889^ sq. ft. 

4. 109 P. 17 sq. yd. to sq. in. Ans. 4295268 sq. in. 

5. 238975 sq. ft. to acres. 

Ans. 5 A. 77 P. 211 sq. ft. 108 sq. in. 

6. 9876543 sq. in. to acres. 

Ans, 1 A. 91 P. 252 sq. ft. 51 sq. in. 

SURVEYORS' SQUARE MEASURE. 

375.. Surveyors* Square Measure is used by survey- 

>rs in computing the area of land. 

TABLE. 

10,000 square links (sq. li.) = 1 square chain, sq. ch. 

10 square chains . . =- 1 acre, . .A. 

640 acres ! . . = 1 square mile, sq. mi. 

36 sq. mi. (6 miles square) = 1 township, Tp. 

AUo 62.5 sq. li. = 1 perch ; 16 perches = 1 sq. chaiu ; 10 sq. ch. ^ 1 
iicre ; or 40 perches = 1 rood ; 4 roods = I acre. The perch and rood art 
Dot so much used as formerly, the contents of land being commonly estt* 
mated in square miles, acres, and hundredths. 

at ENTAI^ EXEBCISES. 

How many 

1. Square links in 4 8q. ch.? 

2. Square chains in 60000 sq. li.? 

• 8. Acres in 60 sq. ch.? 2 sq. mi.? 

4. Sq. chains in 65 acres? 42 acres? 

6. Square miles in 1280 A.? 2 Tp.? 

6. Townships in 72 sq. mi.? 144 sq. mi.? 

EXAMPI.ES FOR PRACTICE. 

!• Reduce 21 sq. mi. 65 A. 9 sq. ch. to sq. liuks. 

Ans. 1350590000 sq. IL 
8. Reduce 1,000,000 sq. li. to acres. Ans. 10 A, 

8. 2 Tp, 21 sq. mi, 47 A. to sq. cb. Ana. b^^^^^ ^. <^ 
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4. 8T0O sq. chaius w uq. aiiinA. Anx. 1 sq. mi. 330 A. 
&. B Tp. 250 A. 9 sq. cb. lo e^. liuks. Jfijt. 6^31U9U0U0. 

MEASURES OP VOL0ME. 

S76. A Volume lu that which has lengih brt^adtb and 
thickness, or height. A volume is al'to called a ■iultd 

277. A Cube is a volume bounded by sis equal squares. 

37S. All Volumes are mea'.ured bv ascenaiDiug the 
Quunber of times they contaio a small cube regarded aB a unti 
uf measure. 

Thus, in the cube in the margin « will 
be seen that ihere are 3 times J or 9 Lubes 
upon one surface, and since Ihere are 
three such layers, thece are S limes 9 or 
27 little cubes in all ; and xmce these 
make up [he entire volume tite measure 
of the cube, called its amlenU la 11 cubic 

CUBIC, OE SOLID MEASURE. 
279. Onbic, or Solid Measure is used id measuriDg 
thiDgs which have length, breadth, and thickness. 

' TABLE. 

1128 cubic inches (cu. in.) = 1 cubic foot ca. fU 

21 cubic feet . . = 1 cubic yard, cu, yd. 

16 cubic feet . . = I cord foot, cd. ft. 

8 cord feet, orl 

128 cubic feet f ' 




1 cord of wood, cd. 



I. A eord of teood, bo nanied from being oristnally measured by a cord. 
or atHHg. is a pile 8 ft. long, 4 ft. wide, and i rt. high. A fj/rdfoU Ic ■ 
part of tMa pile 1 ft. long ; It equals 11! cubic feet, fiee Art. 35S. 

II. The (on of 40 ft. for rimnd. Or 50 ft. for Aeiwi timber, is seldutn uaed. 

hental exercises. 

.1 w many 
1. Inches in 3 cu. ft.? 4cu. fl.?|4. Feel in 6cd.? in 4 cd.? 
a. Feet in 8 cu. yd.! 5 cd ft.? 5. Cords i- BTie cu. ft. J 72 cd. ft J 
8. Cubic yards in 81 cu. ft.? ^ «. Cubic yards in 1*5 cu. fl.T 
7. What 18 the difference between a 3 inch cute and 3 caUc 
iachfB? between a 3 inch cube and 3 cvthXcKwAw*! 
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EXAMPLES FOR PBACTICE. 

Reduce 

1. 3 cd. 7 cd. ft. to cubic feet. Ans, 496 cu. ft. 

2. 7856 cd. ft. to cords. Ans, 982 cd. 
8. 16 cd. 14 cu. ft. to cubic feet. Ans, 2062 cu. ft. 
4. 19876 cu. ft. to cords. Ans, 155 cd. 36 cu. ft. 
6. In 78 cords of wood bow many cubic inches? 

Aiis. 17252352. 
6. In 5876543 cubic inches how many cords of wood ? 

Ans, 26 cd. 72 cu. ft. 1343 cu. in. 

MEASURES OF CAPACITY. 

280. Measures of Capacity are volumes used to de- 
termine the quantity of fluids and many dry substances. 

381« Measures of capacity are therefore of two kinds ; 
Measures of Liquids and Pleasures of Dry Substances^ 

282. Liquid Measures are of two kinds, — Liquid or 

Wine Pleasure and Apothecaries^ Fluid Pleasure, 

LIQUID OR WINE MEASURE. 

283. Liquid or Wine Measure is used for measuring 
all kinds of liquids. 





TABLE. 




4 gills (gi.) . 


. = 1 pint, 


. pt. 


2 pints 


. =- 1 quart, 


. qt. 


4 quarts 


. = 1 gallon, 


• ffal. 


31^ gallons 


. = 1 barrel. 


. bar. 


63 gallons, or 2 bar. 


. — 1 hogshead. 


. hhd. 



I. Name. — It is called Wine Mecunire because wine was measured by it* 
while beer was measured by another measure. 

II. Tekms. — Gill is from Low Latin gillaj a drinkimj-gla^^ ; pint is from 
the Aiipflo-Saxon pyndan^ to »hiU m, to pen^ or from the Greek pinto, to 
drink; quart is from the Latin qiiartn*, a.fo^irth. The derivation of f/allof, 
is not cl*'*.ar ; in the French, a galoot is a grocer^ s box. 

III. Unit. — The standard u^it of wine measure is the gallon, which 
contains 281 cubic inches, and will hold a little more than 8^ lb. Av. c f 
difltilled wat«r. This Is called the Wiftchester gallofty from the standard 
hAvng* been formerly kept at Winchester, England. 

IV. Barrels and Tu^gsheads are of variable capacity. The table values 
»re used In estimating the capacity of wells, cisterns, vats, etc In Massa- 
<!Liiftet.ts, tJ)e barrel is r!8timAt^ at ^ jjalio^^R. k \Ax\\, r>^ NtVkXj^x ^v\^% 



I 



TABLE. 




, = 1 fluidrachm 


fS. 


. — 1 fluidounce 


fS. 


. — 1 pint 


0. 


. — 1 gallon 


. Cong. 
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nearly one pound, hence the old ada^, ^*A pint's a pound, the worij 
around." 

V. Ale, beer, and milk, were formerly sold by a gallon of 282 cu. In., thf 
Bubdivisions being quarts and pinta. The measure v^ as greater than wine 
measure, as beer was less costly than wine. This measure is now seldom 
aged. 

APOTHECARIES' FLUID MEASURE. 

284. Apothecaries' Fluid Measure is used for mea?- 

aring liquids in preparing medical prescriptions. 



60 minims (^) 

8 fluidrachnis 
It) fluidounces 

8 pints 

I. Tekms. — Minim is from the Latin minimns, the leantj the minim bein^ 
the smallest fluid measure used. Several of the other terms are formed by 
prefixing Jinid to the terms of Apothecaries' Weight. 

II. SYMBOLS. — Conf/. is the abbreviation of congiim^ the Latin tor gallor. 
0. is the initial of oetariitA^ the Latin for one-eigMhy the pint belne: outo- 
elghth of a gallon. Drops are indicated in a physician's prescription by 
git.y for the Latin gut tee. 

III. In estimating the quantity of fluids, 4»5 drops equal about a flui- 
drachm ; a common teaspoon holds about one fluidrachm ; a common table- 
spoon, about ^ a fluidounce ; a wineglass about 1^ fluidounces ; a common 
teacup about 4 fluidounces. The minim iis equivalent to a drop of water, 
but the drops of different fluids vlary in size according to the tenacity of 
Ihe liquid. 

DRY MEASURE. 
2H9%. Dry Measure is used in measuring dry substances, 
such as grain, fruit, salt, coal, etc. 

TABLE. 

2 pints (pt.)- . . =^ 1 quart, . » qt. 
8 quarts . . . = 1 peck, . . pk. 

4 pecks . . . = • 1 bushel, . . bu 

I. Terms. — Peek is supposed to be a corruption of joacfe, or to be derived 
from the French picotin, a peek. 

II. Unit. — The unit of dry measure is the Winchester bushel, formerly 
ased in England, and named from the place where the standard was pre- 
served. Its form is a cylinder, 18^ in. in diameter and 8 in. deep. Its vol- 
ume is 21.5f'.42eu. in., and it contains 77.627418 lb. Av. of distilled water. 
The New York bushel is nearly identical with the imperial bushel of Great 
Britain, containing 2218. 192 .cu. hi. 

III. The Chaldron^ consisting in some places ol 36 bu. and in others of 
^2 bu., is used in some parts of the United States for measuring coal, but 

»8 being discontinued here, as it has hften in Enirland Oue-hklf of a peck, 
w 4 quarts, /« caJIed a dry galUm. 
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IV. The Cental of 100 lb. is a standard recently recommended by the 
Boards of Trade in New York, Cincinnati, Chicaf^o, and otlier lar^ cities, 
for estimating ^rain, seeds, etc. 

286. The Weight of a Bushel of the principal kinds of 
grain and seeds has been fixed hy statute in many of the 
States, as shown by the following 

TABLE. 





• 


9 

a 

D 

• 


^ 


.- a 
48 48 


»-4 

c 


• 


? 


_ :-i.L: 


• 

• 


• 

-1- 
48 48 


O 

cr 

P 
48 


O 

• 


p 

• 


< 

r 


• 


^ 
w 


Barley, 


GO 


48 48 


SI 


46 48 48 48 48 


46 47 


.46 45 48 


Buckwheat, 


40 45 




4<1 60 


62 52 




46 42 42 52 50 




50 48! 


42 48 


46 42 42 


C'lover Seed, 


■ 




HO 6I> (iO 60 




60 60 60 




M 60;60 60 


m 60 


Indian Corn, 


52 56 


56 


52 56 56 56 


56 


56 56 56 52 54 


56 58:56 5656 


56l66i66 


Oata, 


32 28 




.32 Si3l) 3Aii 


32 30 .SO 32 32 35 30;80!3U 32132 


34 82'32|36'32 | 


Rye. 
Timothy Seed 


54 56 


54 56 56 56 


32 ! 56 56 56 56 


1 


56 56 


56 


56 56 


66166 


hti 


i 


45 4o 45 45 






: 1 45 






44 










46 


Wheal, 


60 56 60 

i 1 


60 60 60,60 

111 


60 




60 60 60 60 60 

1 1 ' 1 




60,60 

1 


60 


60 60 

— r- 


mUM 


tiO 



MENTAL EXERCIKES. 

How many 

1. Pinte in 7 qt? 45 gi.? 

t. Quarts in 12 gal.? 15 gal.? 

8. Quarts in 3 pk.? 7 pk.? 

4. Gills in 7 pt.? 12 pt.? 



5. Perks in 4 bu.? 9 bu.? 

6. Husliels in 20 pk.? 40 pk.? 
;. Fluidrachms in 120n\,? 
8. Pints in 64 15 ? in 5 Cong.? 



9. What part of 2 quarts is 2 gills? What part of 3 gallons is 6 
pints t 

10. At 10 cents a peck, how many bushels of apples can be bought 
Cur 12 dollars? 

1SXAMPI.ES FOB PRACTICE. 

Row many 

1. Pints in 16 gal. 3 qt. 1 pt. of wine ? Ann. 136 pt. 

2. Gallons in 7636 gills of vinegar ? 

Ans. 238 gal. 2 qt. 3gi. 
8. Minima in 6 Cong. 3 0. 12 f^. 6 fs ? Ans. 336300 m.. 
4. Cong, in 724476 m,? 

Ans, 11 Cong. 6 0. 6 fg. 2 fS. 36^1. 
6. Pints in 26 bu. 3 pk. 7 qt. 1 pt. of berries ? 

Ana. 1727pt. 
6. Bushels in 37891 pints of clover seed ? Ann, 692^\ bu. 
7. ' What cost ft gal. 3 qt. 1 pt. of vinegar at 8 cents a pint 7 

i4wK. 11.41. 
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8. What cost 217 bu. 3pk. 5 qt of canary seed at 18| centa 
a quart? * ^n«. $130T.43J. 

CIRCULAR MEASURE. 

2H7» Circular Measure is used lo measure angles aod 
directions, latitude and longitude, difference of time, etc. 

!388.' A Circle is a plane figure bounded 
by a curved line, every point of which is 
equally distant from a point within, called 
the centre. 

2H9. The Circumference of a .circle 

is the bounding line; any part of the circumference, as BC, 
is an arc. An arc of one-fourth of the circumference is called 
a quadrant. * 

I290. For the purpose of measuring angles, the circum- 
ference is divided into 360 equal parts, called degrees ; each 
degree into 60 equal parts, called minutes; each minute into 
60 equal parts, called seconds. 

391. Any angle having its vertex at the centre, is meas- 
ured by the arc included between its sides ; thus, the angle 
COB is measured by the arc BC. A right angle is meas- 
ured by 90 degrees, or a quadrant ; half a right angle, by 46 
degrees; etc 



TABLE. 



60 seconds (") 
60 minutes > . 
30 degrees 
12 signs, or .360° 



= 1 minute . 

^ 1 degree • 

= 1 sign 

=- 1 circumference 



o 

S. 

c. 



I. Terms. — The term minute Is from the Latin mimiium^ which signiflet 
ft small part. The term secarid is an abbreviated expression for second 
minutes, or minutes of the second order. Sigrts are used in astronomy as a 
measure of the zodiac. 

II. Unit.— The unit is the degree^ which is ^^^ of the circumference of 
a circle. A quadrant is one-fourth of a circumference, or 90°. A minuU 
of the earth *s circumference is called a geographic mile. 

III. Divisions. — The divisions of the circumference are not of absolatt 
lenfifth ; they are merely equal parts, used to Indicate tiie size of an^l498. 
rbu'', a quadrayUy whethei the circle is large or small, measures a r\ghn 
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Ana, 1530". 

Ans. 1° 40'. 

Ans. 494322". 

Ans, IS. 24° 20'. 

Ans. 1026000". 



EXAMPLES FOR PRACTIOJB. 

Redace 

1. 26'.30'^tD seconds. 

2. 6000" to degrees. 
8. 48. 17° 18' 42" to seconds. 
*. 195600" to signa. 
5* 8 quadrants 15° to seconds. 
6. If Venus, at a certain time, is 44° 27' 30" east ol 

Mercury, how many seconds are they apart ? 

• Ans. 160050". 

TIME. 

2B2* Time is a portion of duration. The measures of 
time are fixed by the revolution of the earth on its axis and 
around the. sun. 





TABLE. 




60 seconds (sec.) . 


= 1 minute, . 


min. 


60 minutes . 


— 1 hour, 


h. 


24 hours 


= 1 day, 


da. 


365 days 


= 1 common year, . 


yr. 


366 days 


, — 1 leap year. 


yr. 


100 years 


— 1 century, 

ALSO, 


cen. 


7 days 


. — 1 week, 


wk. 


4 weeks 


— 1 lunar month, mo. 



13 lunar months, Id., 6h.,or 
12 calendar months, 



}- 



1 year. 



y^"- 



I. Terms. — Second and minute are parts of an hour, corresponding to 
the parts of a degree in Circular Measure. Jffour is derived from the Latin 
horaj originally a definite space of time fixed by natural laws; a day^ 
derived from the Saxon daeg^ is the time of the revolution of the earth 
upop its axis ; a week is a period of uncertain origin, but which has been 
used from time immemorial in Eastern countries ; a month, from Saxon 
monadh, from mona, the moon, is the time of one revolution of the moon 
around the e^rth ; a year, from the Saxon gear, is the time of the earth's 
revolution around the sun ; a century comes frori the Latin centuria, a 
collection of a hundred things. 

IL Unit.— The unit of tim£ is the day ; it is determined by the revolu- 
tion of the earth on its axis. The Sidereal Day is the exact time of the 
revolution of the earth' on its axis. The Solar Day is the time of tba 
apparent revoJufcfon of the sun around the e,art^. T\\fe Aii.*rw\.ot»v\ftax. Ti«v«> 
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Is the solar day. beginning and ending at noon. The OivU Day is the aver 
age length of all the solar days of the year ; it begins at 12 o'clock mid 
night, and consists of two periods oi' 12 hours each. 

THE CALENDAR. 

29S» The Calendar is a division of time into periods 
adapted to the purposes of civil life. 

394. The Year is divided into 12 calendar months 
three of which constitute a period called a ISeaaon. 

« 

!395. The seasons, months, and number of days in each, 
are given in the following table : 

No. Off Mo. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 
11 
12 

390. The time from any day of one month to any day of 
another month in the same year is readily found by the fol- 
lowing table : 

TABLE 

«UOWINO THE NUMBER OF DATS FROM ANT DAT OF ONE MONTH TO THB 
SAME DAY OF ANY OTHER MONTH IN THE SAME TEAR. 



Month. 


Season. No. or Data. 


January, , 
February, 


j Winter, / 


31 

28 or 29 


March, 


) f 


3J 


April, . 


\ Spring, ] 


30 


May, 


) . I . 


31 


J une. 


•V ^ 


30 


July, . 


y Summer, -j 


31 


August, . 


-/ b * 


31 


September, . , 


•V y 


30 


October, 


y Autumn, •< 


31 


November, . 




30 


December, 


Winter, 


31 





To the same DAT OF 


From ant 




1 


DAY of 


Jan. 
8«5 


•Feb. 
31 


• 

Mar 
59 


Apr 
90 


May 


Jne 


July 


Aug Sep. 
212i 24:^ 


Oct. 
27:^ 


Nov 
804 


Dec. 
3.84 


January 


120' 151 ; 181 


February 


884 


.865 


28 


69 


89; 120' 1.50 


181 212 


242 


278 


308 


March 


3()H 


887 


86.5 


..81 


611 92 122 \^V 184: 214 


245 


275 


April 


275 


306 


384 


865 


30 61, 91 


1221 1.58 


1«:^ 


214 


244 


May 


245 


276 


304 


8:^5 


365 


81, 61 


92; 128 


1.5:s 


184 


214 


June 


214 


245 


278 


304 


SU 


365 80 


61 


92 


122 


15;^ 


183 


July 


184 


215 


248 


274 


804 


385 365 


81 


62 


92 


123 


153 


August 


158 


184 


212 


248 


278 i 304, .834 


865 81 


61 


92 


122 


Sep: ember 


122 


1.58 


181 


212 


242! 27:^! 308 


3.341 865 


80 


61 


91 


Octobc' 


92 


123 


151 


182 


212 


24;^ 2731 304 i 385 


365 


' -31 


61 


November 


61 


92 


120 


151 


181 


212 242; 273 1 .804 


8.84 


366 


30 


December 1 


Slj \i2 


90 


121 


161 


182 212; 243, 274 

\ \ I I 


304 


8;i5 


866 
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Methob of usino the Table. — Suppose we wi^li to find the num- 
ber of days iroo Maroli 10th to November 16th. W 3 find March in the 
vertical column, and November at the top, and at the intersection we 
find 245, to which adding 6 days we have 251, the number of days 
required. The table being constructed for February 28 days, the proper 
allowance must be made for leap year. 

I. Tbkms. — January is derived from Janus^ the god of the year, to 
whom this month was sacred. February is from februa^ the KcAuau fes- 
tival of explatiou, celebrated on the loth of this mouth. Jauuary and 
February were added to the Hoinau calendar by Numa, Romulus having* 
previously divided the year into lU months. March is from Mar»^ the god 
of war aiid reputed father of Romulus. It was the. first mouth of the 
Romau calendar. April is probably from the Latin aperire, to open, from 
the openiug ol' the buds^ or the bosom of the earth in producing vegetation. 
May is from J/aia, the mother of Mercury, to whom the Romans otfered 
sacrifices on the first day of this month. June is from /wmo, the sister and 
w^ife of Jupiter, to whom it was sacred. July was nanned by j^ark Antony 
after JiUius Ciesar,*who was born in this month. It was previously called 
Quiutilis. August was named after Augtufhin Ctesar, who entered upon 
his first consulate In this montli. It Vvas formerly called Sextilis, or sixth 
mouth. September, October, November, and December, are respectively 
named from the Latin numerals, Septein^ Octo^ Kovern^ and Deceniy as when 
the year began in March, they were the seventh, eighth, ninth, and tenth 
months, as their names indicate. 

II. The number of days in each month is easily remembered by the fal- 
lowing stanza : — 

Thirty days hath September, 
April, June, and November; 
All the rest have thirty-one. 
Excepting February alone ; 
To which we twenty-eight assign, 
Till leap year gives it twenty-nine. 

• 

MENTAI^ EXERCISES. 

1. How many seconds in 30 minutes? in 25 minutes? 
X 2. How many minutes in 860 seconds? in 3 hours? 

3. How many hours in 6G0 minutes ? in 4 days? 

4. How many days in 72 hours? in 4 weeks? 

5. How many days in 3 common years? in 4 leap years? 

6. How many common years in 730 days ? 

I. Name the months which have 30 days each ; those which hav€ 
11 days each. 

EXABIPl.ES FOR PRACTICE. 

1. How many seconds in one day ? Arts, 86400 sec. 
9« How many seconds in one week ? Ann. 604800 sec. 
8. How many minutes in 5 da. 7 h. 45min.? 

Arts, 7665 min. 
4. Reduce 56780 seconds to hours. 

. An» IfS V\. i^Ycuw. ^^^jwv* 
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5. In one common year how many hours ; how many mm 
ates; how many seconds? 

Ans. 8760 h.; 525,600min. ; 31.536,000 sec. 

6. How many days from May 8th to October 1 9th ? 

-^ns. 164 days. 
?• How many days from March 28th to December 16thi 

Ann. 263 days. 
8. How many days from February 2l8t, 1860, to Septem- 
ber 10th, 1860? Ans. 202 days. 

ADJUSTMENT OF THE CALENDAR. 

297m A* True or Solar Year is the exact time in which 
the earth revolves around the sun. It consists of 365 da. 5h. 
48min. 49,7 sec. Now, since it is inconvenient to reckon the 
fractional part of a day each year, it is necessary to arrange 
a correct calendar in which each year may have a whole 
number of days. This is done by causing some years to 
consist of 365 days, and others of 366 days. The former are 
called common years, the latter. Bissextile, or Leap years. 

29Hm The calendar is reckoned according to the following 
rule: 

Rule. — U very year that is divisible by 4, except the cen- 
tennial yearSy and every centennial year divisible by 400, is 
a leap year ; all the others are common years. 

Note. — The ceuteuiiial years are those whose expressions in figures 
9Dd in two ciphers. 

Explanation. — I. If we reckon 365 davs as one vear, the time lost 
in the calendar in one year is 61i. 48 min. 49.7 sec, and the time lost in 
four years is 23 h. 15 min. 18.8 sec, that is, one dayy lacking only 44 min. 
41.2 sec; hence the tirst error can be corrected by adding one day every 
four years, making the year to consist of 366 days. 

II. If every fourth year be reckoned as leap year, since we add 44 
min., etc., too much, the time gained ixi the calendar in four years is 44 
min. 41.2 sec, and in 100 years it will be 18 h. 37 min. 10 sec, that is, one 
day, lacking 5h. 22 min. 50 sec; hence the second error may be corrected 
by deducting one day from each centennial leap year, thus calling each 
centennial year a common year of 365 days. 

III. Again, if every centennial year be reckoned as a common vear, 
since we do not add enough, the time lost in 100 years will be 5 h. 22 
min. 50 sec, and in 400 ^ears it will be 21 h. 31 min. 20 sec; hence the 
Jwe lost in 400 years will be 1 day lacking 2h. 28 min. 40 sec, and this 

error may be rectiiifHi by making every 4tYi ceivV«ft\i\aA '^eax a leap yea*- 
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In the same way we may make the calendar correct for any Aumber of 
years. 

Note. — The reckoning of time by the ancients was very inaccurate. The 
calendar was reformed by Julius Caesar, 46 b. c, who made the year to con- 
sist of 365^ days, adding one day every fourth year. In 1582, Pope Gregory 
corrected the error which resulted from the above correction, by striking 
out 10 days from the calendar, calling the 5th of October the 15th, and or- 
daining that henceforth only those centennial years should be leap years 
which are divisible by 400. This change was soon adopted by most Catholic 
countries, but Great Britain did not make the change till 1752, when the 
error amounted to 11 days. Some countries, as Russia, still adhere to the 
Julian Calendar, their dates being about 12 days behind ours. The dates 
are distinguished as Old Style and New Style. 

HteNTAl. EXERCISES. 

1. How many centuries is it since the birth of Christ ? 

2. When did the 18th century end and the 19th century begin ? 

3. How many leap years and how maay common years in every 
century ? 

4. Which of the following are leap years : 1700? 1760? 1776? 1800? 
1876? 1880? 1890? 1900? 2000? 

5. My watch ticks 4 times in a second ; how many times will it 
tick in a day ? 

MISCELLANEOUS TABLES. 

399. The following tables are frequently used, the first 
in counting certain kinds of articles, and the sect)nd in the 
paper trade : * 



Counting. 

12 units = 1 dozen. 
12 dozen = 1 gross. 
12 gross = 1 great gross. 
20 units — 1 score. 



Paper. 

24 sheets = 1 quire. 

20 quires = 1 ream. 

480 sheets = 1 ream. 



I. Two things of a kind are frequently called a pair and %ix a %ei, 
IT. Paper is sold at retail by sheets, quires, and reams, and at wholesale 
by reams. 

BOOKS. 

300. In printing books large sheets of paper are used, 
which are folded into leaves according to the size of the book. 
The terms folio, quarto, octavo, etc., as applied to printed 
books, are based on sheets about 18x24 in., about half the 
sizes now generally used, and indicate the number of loaves 
into which anch a sheet is folded. 



166 NORMAL. WKXTTBjn ARITHMETIC. 

A sheet folded in 2 leaves is called a folio, wakes 4 pages. 

A sheet folded in 4 ** " *' a quarto or 4to, makes 8 pages 

A sheet folded in 8 " " " an octavo or 8vo, makes 16 pag«ti ' 

A sheet folded in 12 " " " a 12mv, makes 24 pages. 

A sheet folded in 16 " " " a 16mo, makes 32 " 

A sheet folded in 18 " " " an 18mo, mkkes 36 " 

A sheet folded in 24 " " ** a 24mo, makes 48 " 
etc. etc. 

Note. — Printing paper is made of many sizes, according \o the requirSi 
ments of the printer. In book printing 24X88 inches, called D&ubk 
Medium f is perhaps used most largely. 

301» Clerks and copyists are often paid by the folio for 
milking copies of legal papers, records, and documents. 

T2 words make 1 folio, or sheet of common law. 
90 " '* 1 *• " "• "chancery. 

JHENTAl. EXEKCISEN. 

1. How many dozens in ^ a gross? In 2^ gross? In J a great 
gross? 
*2. How many pairs in 40? Scores in 60? Scores in 70? Sets in 48? 

3. How many sheets in 3 quires? In 2^ quires? In J a ream? 
In i ream ? 

4. How many eggs in 2^ dozen? In half a dozen? la a dozen 
and a (juarter? 

5. How many years in 3 score? In 3 score and 10? In 4 score 
ancj a half? 

6. How many sheets of paper will be required to make a 12mo. 
book of 360 pages? Of 480 pages? 

7. How many sheets will be required to make an octaro book of 
320 pages ? Of 400 pages ? 

8. How many octavo books will the paper for a quarto book make, 
cf the same number of pages ? ^ 

EXABIPL.ES FOR PRACTICE. 

1. How many fine black crayons are there in 42 boxes, 
each containing 1 gross? Arts, 6048. 

2. Sold 63 boxes of Maynard's writing ink, each box con- 
taining 3 dozen bottles ; how many gross ? 

Anti. 15 gross, 9 dozen. 
8. What would be the cost of 3240 sheets of foolscap at 
36 cents a quire? Ana. $48.60. 

4. A lady copied in one month T95.5 chancery folios at 
12 f per folio ; what did she receW^^ An^, $95.46 
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6. A printer used 3 reams 5 qaires 19 sheets of paper for 
printing half-sheet posters ; how many did he print, allowing 
1 quire to a ream for waste ? Ams, 3000. 

6. How much paper would it require to print 5000 copies 
of this book, a 12mo., allowing 1 quire to each ream for 
waste ? 

REDUCTION OF COMPOUND NUMBERS. 

30!S. Reduction is the process of changing a number 
from one denomination to another without altering its value. 

303. There are Two Cases : Reduction Descending and 
Reduction Ascending. 

These two cases have been considered in the examples under the t4ible6, 
but we will present a few more problems under their proper heads. 

REDUCTION DESCENDING. 

304. Reduction Descending is the process of reducing 

a number to a lower denomination. 
1. Reduce £6 5-3. 3d. to pence. 

Solution. — In 1 pound there are 20 shillings, and .opera Ti on. 

in £6 there are 6 times 20 shillings, or 120 shillings; .£ g d 
120 shillings plus 6 shillings are J25 shillings; in 1 6 5 3* 
shilling there are 12 penc«i, and in 125 shillings there 20 

are 125 times 12 pence, or 1500 pence ; 1500 pence -^ 
plus 3 pence are 1503 d. Therefore, etc. i[> * 

1503 d., Ans. 

Rule. — I. Multiply the number of the highest denomination 
given f by the number of units of the next lower denomination 
which equals- one of this higher y and to the product add thg 
number given^ if any j of this lower denomination, 
^ II. Multiply this result as before, and proceed in the 8flm$ 
manner until we arrive at the required denomination, 

EXAMPI.ES FOR PRACTICE. 

2. Reduce 15 lb. 4 oz. 3 pwt. 1 5 gr. to gr. Ans, 8840T gr. 
8. 17 ft. 73 53 13 18 gr. to gr. Ans. 101618 gr. 

4. 3 cable lengths 100 fathoms to feet. Ans. 2760 ft. 
6. In ]8T. ]3(!Wt. 751b. 14 oz. how manj ounces? 
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« 

6. How many inches in 1 degree? Ans. 4381977.6m. 

7. How many links in 3 miles 20 chains ? Ans. 26000 li. 

8. Reduce 18 A. 25 P. 16 sq. yd. to sq. inches. 

Ans, 113908356 sq. in. 

9. How many square chains in one township ? 

Ans. 230400 sq. ch. 

10. Reduce 56 cu. yd. 10 cu. ft* 1500 cu. in. to cubi 
Inches. Ans. 2631516 cu. in. 

11. Reduce Cong. vj. 0. vij. f^xv. fj^iy. tt\,xxx. to minims 

Ans. 429870n,. 

12. A hogshead of molasses contained 98 gallons ; required 
the number of gills. ' -47i6*. 3136 gi. 

13. Between the times of two observations, the planet 
Mars was found to have passed over 3 S. 25° 40'^ ; how many 
seconds in this distance? Ans. 414040". 

14. Adam died at the age of 930 years ; how many seconds 
old was he ? (See Art. 297.) Aiis. 29,347,944,621 sec. 

15. If the pulse beat 75 times a minute, how often does it 
beat in a week ? Ans. 756000 times. 

16. How many inches from Lancaster to Philadelphia, if 
It is just 68 miles ? Ans. 4,308,480 in. 

REDUCTION ASCENDING. 

# 

30|5. Reduction Ascending is the process of reducing a 
number to a higher denomination. 

I. In 46743 pence how many pounds? 

Solution. — There are 12 pence in 1 shilling, operation. 

hence in 46743 pence there are as many shil- 12)46743 • 

Mvga as 12 is contained times in 46743, which ._ i_ o j 

an^ 38958. and 3d. remaining; there are 20 ^UJ^^ys -+- 6<1. 

shillings in 1 pound, hence in 3895s. there are £194 + IS** 

as many pounds as 20 is contained times in ^^j^^ £194 16 s. 3d. 
3895, which are £194 and 158. remaining, 
therefore, in 46743 pence there are £194 
15 s. 3d. 

Rule. — I. Divide the given number by the number ofuniU 
in that denomination which equals one of the next higher, 

II. Divide the quotient in the same way, and thus proceed 
t^'iHl we arrive at the required deuomiuat'iou. 
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Til. The last quotient and the remainders^ if any ^ toiU be 
the result required, 

KXAMPIiES FOR PRACTICE. 

2. Reduce 2579 pence to pounds. Ans. £10 14 8. 11 d. 
8. Reduce 76942 grains to pounds Troy. 

Ans. 13 lb. 4 oz. 6 pwt. 22 gr. 

4. How many pounds in 75826 farthings ? 

Ans. £78 19 8. 8d. 2 far. 

5. Reduce 57642 gr. to lb. Ans. 10 lb. 2 9. 2 gr. 

6. Reduce 65784 oz. to tons. 

Ans, 2 T. 1 cwt. 11 lb. 8 oz. 

7. How many miles in 179234 inches? 

Ans. 2 mi. 265 rd. 1yd. 8 in. 

8. In 74325 li. how many miles ? 

Ans. 9 mi. 23 ch. 25 li. 

9. Reduce'743750cu. in. to cords. 

Ans, 3cd. 46 cu. ft. 710cu. in. 

10. In 1720177 perches how many square miles ? 

Ans, 16 sq. mi. 511 A. 17 P. 

11. Reduce 347236 n^ to Cong. (See Art. 284.) 

Ans, Cong. v. 0. v. Riij. f.^jiij. '^xyj. 

12. In 6434 gi. how many gallons? Ans, 201 gal. 2gi. 
18. How many bushels in 2401 pints? 

Ans, 37 bu. 2 pk. 1 pt. 
14. How many common years in 47,424,496 seconds? 

Ans. lyr. 183 da. 21 h 28min. 16 sec. 
16. A ship changed her longitude in a storm 721 geo- 
^aphical miles ; .what was the difference in longitude ? 

Ans. 12° 1'. 

16. A butter dealer sold 6476 pounds of butter in a month ; 
DOW many firkins did he sell ? ^ns. 115 firkins 36 lb. 

17. A I^ennsylvania miller ground a quantity of buck- 
wheat and took 721b. of flour for toll, which was -^ of the 
whole ; how many bushels were there brought to mill if 4 lb. 
of grain produced 31b. of flour? Ans. 20 bushels. 

8 
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PRACTICAIi PROBIiEHS. 

MISGBLLAKB0V8 SXAMFLBS. 

!• What will 5 tons of coal cost, at 37^/ a handred? 

Arts. $37.50. 
S. How many guineas in 47 pounds and 5 shillings ? 

Ans, 45 guineas. 
8. How many pounds Avoirdupois in 105000 grains? 

Ans, 15 lb. 

4. At 6/ a pound, what will 5 cwt. 75 lb. of sugar cost ? 

Arts, $34.50. 

5. How much will 6 barrels of flour cost, at the rate of 3 J 
cents a pound? Ans, $41.16. 

6. How many suits of clothes, containing 6f yd. each, 
can be cut out of 93 yd. of cloth ? Ans, 13 ; 5 J yd. over. 

?• How many doses of medicine, each weighing 7 grains, 
can be made out oflj 23 23 11 gr. ? Ans, 93 doses. 

8. How many cannon balls, each weighing 41 lb. lOf oz., 
can be made out of a ton of iron ? * Ans. 48 balls. 

9. How many times will a wheel, 15 ft. 4 in. in circumfer- 
ence, revolve in going 50 miles? Ans, 17217^. 

10. Which is greater and how much, six dozen dozen or 
a half a dozen dozen? Ans, Ist, by 792. 

11. How many kegs, each containing 5 gal. 2 qt. 1 pt., 
can be filled from a tun (4 hhd.) of wine? Ans. 44 i. 

12. How many lots of 5 A. 82 P. are there in a field con- 
taining 66 A. 24 P? Ans. 12 lots. 

13. At 13 cents a pound, how much rice can be bought 
for $81,250 ? Ans, Z\^ tons. 

,14. How much time will a person lose in 50 years, by 
taking an hour's nap each afternoon ? Ans, 2 yr. 30^ da. 

15. If a comet pass through an arc of 7° 5' a day, how 
long will it be in describing an arc of 270° ? Ans. 38^^ da. 

16. How many minutes longer was January, 1860, than 
February of the same year ? Ans. ^880 min. 

17. If a physician uses on an average 53 75 19 4 gr. of 
dru^s daily, how many did he use during February, 1876 ? 

Au». \4 ^. ^?» ^7, ig 16 gr. 
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18. How long will it take to count a million at the rate 
of 80 per minute, working 12 hours a day ? Ans. IIH da. 

19. How many half-pint bottles will it take to put up 6 
gallons of Arnold's writing fluid? Ans. 96. 

20. How "jQany more seconds were there in 1876 than in 
a solar year ? ' (See Art. 297.) Ans. 65470.3 sec. 

21. How many boards, 12 ft. Jong, will inclose a lot 50 rd 
long and 27 rd. wide, the fence being 3 boards high ? 

Ans. 635^. 

22. How many ounces of calomel will it take to make 980 
pills of 5 grains each? Ans. lOJ I3 29. 

23. If a one-sheet weekly paper has 5600 subscribers, how 
many reams, etc. of paper will it require in a year, making no 
allowance for waste? Ans. 606 reams, 13 quires, 8 sheets. 

24. How many minutes more in the spring of every com* 
mon year than in the autumn ? Ans. 1440 min. 

25. How many pages are there in an octavo book, the print- 
ing of which requires 20 fully printed sheets ? Ans. 320. 

26. Mr. A*s income averages 4 cents a minute ; what will 
it be during the jbhree summer months ? Ans. $5299.20. 

27. If 32,400 steel pens are made by a factory in a day, 
how many gross will be made in the month of March? 

Ans. 6975 gross. 

28. If a grocer's weights are ^ of an oz. in a pound be- 
low the legal standard, how much does he gain fraudulently 
from the sale of 2 bags of Rio coflTee, 116 lb. each, true 
weight, at 18f/ a pound ? Ans. $0.69^. 

21). I bought 5 T. 14 cwt. of hay in a stack, but before it 
was all delivered, 1 T. 3 cwt. 56 lb. were spoiled by the 
weather. The price originally agreed upon was $88.35 ; 
what should I pay for what I received ? Ans. $70,091. 

80. A New Jersey truck-raiser sold 15 bu. 3 pk. 1 qt. of 
strawberries, at 11/ a quart, and agreed to take flour in 
payment at 3^/ a pound, as far as it would make an exact 
number of barrels, and the rest to be paid in cash ; how 
many barrels and how much cash did he receive ? 
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ADDITION OF COMPOUND NUMBERS. 
306. Addition of Compound Numbers is the procesa 

of finding the sum of two or more similar compound num- 
bers. 

I. Find the sum of £7 Gs. 8d.; £5 9 8. 3a ; £14 ISa. 
10 d.; and £11 19 s. lid. 

Solution. — ^We write the numbers so that similar 
units shall stand in the same column, and begin at 
the right to add. 11 d. plus 10 d., plus 3 d., plus 8 d., 
are 32 d., which by reduction we find equals 2 s. and 
8d.; we write the 8d. in the pence column, and re- 
serve the 2s. to add to the column of shillings :• 2 s. 
plus 19 s., plus 13 s., plus 9 s., plus 68., are 49 s., which on n q 
by reduction we find equals £2 and 9 s.; we write the oy y o 
9 ^. in the column of shillings^ and reserve the £2 to 
add to the column of pounds; £2 plus £11, plus £14, plus £5, plus £7, 
equal £39, which we write under the pounds. Hence the following 

Rule. — I. Write the compound numbers so that similar 
units stand in the same column. 

II. Begin with the lowest denomination and add each 
column separately J placing the surix^ when less than a unit 
of the next higher denomination^ under the*.column added, 

III. When the sum equals one or more units of the next 
higher denomination, reduce it to this denomination^ write 
the remainder under the column added^ and add the quotient 
obtained by reduction to the next column, 

lY. Proceed in the same manner with all the columns to 
the last J under which write the entire sum. 

Proof. — The same as in addition of simple numbers. 

NoTB. — In writing, if any places are wanting supply them with a ciphef 

1SS AHPLEB FOR PRaCTICB. 
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(6) («) (J) 

lb. oz. pwt. gr. cd. cu. ft. cu. in. T. cwt. lb ox. 



16 


10 18 


12 


18 


123 762 


18 


18 68 


15 


14 


9 17 


23 


25 


109 835 


25 


12 44 


13 


15 


7 15 


20 


37 


127 976 


52 


14 73 


9 


17 


11 14 


19 


21 


113 204 
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17 92 
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8 16 
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S 3 9 gr. 
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2 5 9 
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28 


11 7 2 
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36 2 1 
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10 6 2 
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10 6 1 
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60 3 
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55 1 1 
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27 


8 3 1 
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27 1 
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11. Find the sum of 16 mi. 100 rd. 3 yd. 2 ft. 7 in., 12 ml 
309 rd. 2 yd. 1 ft. 6 in., 15 mi. 274 rd. 5 yd. 2 ft. 9 in., 18 mi. 
227 rd. 4 yd. 1 ft. 8 in. Ans, 63 mi. 273 rd. 1 ft. 

12. Find the sum of 132 sq. yd. 8sq. ft. 120 sq. in., 246 
Bq. yd. 7 sq. ft. 137 sq. in., 546 sq. yd. 3 sq. ft. 129 sq. in., 
765 sq. yd. 6 sq. ft. 105 sq. in., 382 sq. yd. 5 sq. ft. 126 sq. in. 

Ans, 2074 sq. yd. 6 sq. ft. 41 sq. in. 

13. Find the sum of 16 A. 104 P. 18 sq. yd. 7 sq. ft., 25A. 
116 P. 28 sq. yd. 8 sq. ft., 1 8 A. 139 P. 17 sq. yd. 6 sq. ft, 27 
A. 106 P. 30«q. yd. 8 sq. ft., 24 A. 155 P. 26 sq. yd. 5 sq. ft. 

Ans, 113 A. 144 P. 1 sq. yd. 7 sq. ft. 

S1JPPIiE3IENTART EXAMPI^ES. 

To be omitted unless otherwise directed. 

14. A vintner sold to A 5 hhd. 59 gal. 3 qt. 1 pt. of wine, to B 20 
hhd. 45 gal. 2 qt., to C 39 hhd. 58 gal. 1 pt., and had as much as he sold 
A. remaining; how much had he at first? Ans. 72 hhd. 34 gal. li qt. 

15. What is the sum of 126 yr. 10 mo. 5 wk. 17 hr., 236 yr. 9 mo. 2 
^k. 7 da. 18 hr. 41 min., 425 yr. 8 mo. 4 wk. 3 da. 20 hr. 16 min., 198 
yr. 7 mo. 6 wk. 19 hr. 62 min., 385 yr. 5 wk. 40 min.? 

Ans. 1373 yr. 3 mo. 3 wk. 6 da. 4 hr. 29 min. 

16. Find the sum of 144 Cu. yd. 18 cu. ft. 1329 cu. in., 275 cu. yd. 25 
cu. ft. 1076 cu. in., 382 cui yd. 17 cu. ft. 1521 cu. in., 420 cu. yd* 20 cu. ft. 
1607 cu. in., 367 cu. yd. 21 cu. ft. 1473 cu. in. 

Ans, 1591 cu. yd, 1Z cvx. ^. l^i*!*! e». Va.. 
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SUBTRACTION OF COMPOUND NUMBEK8. 
307. Subtraction of Compound Numbers is the pro* 

cess of finding the difference between two similar compoiind 
numbers. 

I. From 10 oz. 12 pwt. 20 gr. take 7 oz. 15 pwt. 16 gr. 

Solution. — ^We write the subtrahend under the opbbation. 
minuend, placing similar units in the same column, ^^^ ^^^ ^^^ 

and begin at the lowest denomination to subtract ; iq 12 ' 20 

16 gr. subtracted from 20 gr. leaves 4 gr. which we 7 ^5 iq 

write under the grains : 15 pwt. from 12 pwt. we can- — - — — ^ 

not take ; we will therefore take 1 oz. from the 10 oz., 2 17 4 

leaving 9 oz. ; 1 oz, equals 20 pwt., which, added to 
12 pwt. equals 32 pwt. ; 15 pwt. subtracted from 32 pwt. equals 17 pwt., 
which we write under the pwt. ; 7o2.. from 9oz. (or, since it will give the 
same result, we may add loz. to 7oz., and say 8oz. from 10 oz.) leaves 2 
oz. Hence the following 

Rule. — I. Write the subtrahend under the minuend^ so 
that similar units stand in the same column, 

II. Begin with the lowest denomination and subtract each 
term of the subtrahend from the corresponding term of the 
minuend. 

III. If any term of the subtrahend exceeds the corre- 
sponding term of the minuend, add to the latter as many 
units of that denomination as make one of the next higher, 
and then subtract ; add 1 also to the next term of the subtra- 
hend before subtracting. 

ly. Proceed in the same manner with each term to the 
last. 

Proof. — The same as in the subtraction of simple nuoA- 
bers. 

Note. — The pupil will notice that the general principle of addition and 
gubtraction is the same as in simple numbers, the dilTerence being in the 
Irregularity of the scale, the units themselves being expressed in the decS> 
mal scale. 

exampl.es for practice, 

(2) (3) (4) 

£ s. d. far. * £ s. d. far. lb. oz.pwt. gr 
143 11 10 2 930 lY Y 3 16 10 16 18 
115 14 6 3 246 19 8 1 13 11 IT 15 

JT 17 3 3 2 10 19 8 
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(6) (6) (7) 

lb. oz. pwt. gr. cwt. lb. oz. T. cwt. lb. oz. 

125 8 14 20 112 92 12 236 13 68 12 

96 9 10 23 37 44 13 127 12 22 10 



(8) (9) (10) 

iihd. gal. qt. pt. jr. mo. wk. da. h. 8q. jd. sq. ft. sq.in 

128 27 1 216 10 2 5 16 226 20 120 

106 30 2 1 123 10 3 2 20 134 25 130 





• 


(11) 










(12) 






m. 


rd. 


yd. 


ft. 


in. 


A. 


P. 


sq.yd. 


sq.ft. 


sq.in. 


85 


260 





2 


8 


179 


150 


16 


7 


135 


29 


296 


5 


1 


9 


134 


155 


18 


8 


106 


55 


283 


i 





11 


44 


154 


27i 


8 


29 






1= 


=1 
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i= 


=2 


36 



55 283 2 5 44 154 28 1 65 

13. A farmer had 200 bu. of wheat and sold 28 ba. 2pk. 5 
qt. Ipt. to one man, and as mach more to another; how 
much remained ? Ans, 142 bu. 2 pk. 5 qt. 

14. A California miner having 112 lb. of gold, sent his 
mother 171b. 10 oz. 15 pwt. 20 gr., and 31b. 16 pwt. less to 
Ms father ; how much did he retain ? 

Ans, 79 lb. 3 oz. 4 pwt. 8 gr. 

15. Subtract 16 mi. 223 rd. 3 yd. 1ft. 8 in. from 36 mi. 
271 rd. 3 yd. 1 ft. 11 in. Ans. 20 mi. 48 rd. 3 in. 

SrPPI^E9I£NTARY EXAMPJLKS. 

To be omitted unless otherwise directed. 

16. Subtract $16 57^ 5i mills from |25 20)^ 7J mills, and add 2 
eagles and 25| dimes to tli^ result. Ans. $31.206f. 

17. Subtract 125 A. 37 P. 29 sq. yd. 4 sq. ft. 140 sq. in. from 240 A. 
85 P. 16 sq. yd. 96 sq. in. 

Ans. 115 A. 47 P. 16 sq. yd. 6 sq. ft. 136 sq. in. 

18. A man had a hogshead of molasses, from which there leaked away 
11 gal, 3 qt. 1 pt., and then after putting in 12 gal. he found it lacked 
16 gal. 1 pt. of containing 63 gal. ; how mucJi was in at first ? 

^718. 46 sal. 3 qt. 
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OPEBATION. 
£ S. d. 



12 



s. 

11 



7 
8 

100 12 8 



MULTIPLICATION OF COMPOUND NUMBERS. 
308. Multiplication of Compound Numbers is the 

process of finding the product when the multiplicand is a 
compound number. • 

I. Multiply £12 11 s. t d. by 8. 

Solution. — We write the multiplier under the 
lowest denomination of the multiplicand, and begin 
it the right to multiply. 8 times 7d. are 56 d., 
trhich, by reduction, we find equals 48. and 8d.; we 
^rite the 8d. under the pence, and reserve the 4 s. 
o add to the next product: 8 times 11 s. are 88s., 
¥hich, added to the 4 s., equals 92 s., which we fina 
>y reduction equals £A and 12s.; we write the 12 s. under the shillingSi 
md reserve the £4 to add to the next product; 8 times £12 are £96, 
3lus the £4, equals £100, which we write under the pounds. Hence the. 
bUowing 

Rule* — I. Write the multiplier under the lowest denomi- 
%ation of the multiplicand, 

II. Begin with the lowest denomination^ and multiply each 
erm in succession as in simple number s, reducing as in ad- 
iition of compound numbers. 

Proof. — The same as in multiplication of sijnple numbers 

NoTB. — If the multiplier is a large composite number, it wiU be mon 
^nvenlent to multiply by its factors. 



EXAHPJLES FOR PRACTICE. 



(2) 
cwt. lb. oz. 
18 96 9 
5 



(8) 
lb. oz. pwt. gr. 
16 8 15 IT 

3 



mo. da. 
60 10 



h. min. sec, 
20 30 40 



(6) 


(6) 


(7) 


£ 8. d. far. 


hbd. gal. qt. pt. 


lb. 3 .? 9 gr. 


13 12 9 2 


21 35 3 1 


12 8 T 2 20 


8 


9 * 


11 



8. Multiply 12 L. 2mi. 232 rd. by 12. 

Ans. 154 L. 2 mi. 224 rd. 

9. Multiply 23ch.r36bu.) 18 bu. 2pk. t qt. 1 pt. by 13. 

Ans. 305 ch. 2T bu. 2pk. 1 qt. 1 pt. 
10. A farmer sold 5 loads of hay, each containing 15cwt 
y/b.: how mu:*h did he sell? Au%: *;^cwt 501b. 
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11. Multiply 13 yr. 10 mo. 3 wk. 5 da. by i6, using the fac 
tors of the inultiplier. Ans. 208 yr. 7 mo. 3 wk. 5 da. 

12. If a man walk IT mi. 300 rd. in each of 21 days, how 
far will-he walk in all ? ' Ans, 376 mi. 220 rd. 

13. If a farmer raise 60 bu. 3 pk. 6 qt. 1 pt. of grain on one 
ao.re, how much can he raise at the same rate on 48 acres ? 

Ans. 2925 bu. 3pk. 

14. If a pipe discharges 11 hhd.40gal. 2qt. 1 pt. of watei 
in an hour, how much will it discharge in 56 hours ? 

Ans. 652 hhd. 7 gal. 

15. A had 1000 A. of land ; he sold B 96 A. 150 P., and C 
4 times as much ; how much remained ? Ans. 515 A. 50 P. 

16. A farmer raised 4000 bu. of grain; he sold 50 bu. 
3 pk. 7 qt. to A, 7 times as much to B, and to C 6 times as 
much as to A and B together ; how much remained ? 

Ans. 1 1 45 bu. 3 pk. 

DIVISION OF COMPOUND NUMBERS. 
309. Division of Compound Numbers is the process 

of finding the quotient when the dividend is a compound 
number. 

310« There are two cases : — 

ist. To divide a compound number into equal parts. 

2d. To divide one compound number by a similar **««. 

CASK I. 

311. - To divide a comjmund number into a n»*»»- 
ber of equal jjarts, 

!• Divide £103 7 s. 6 d. into 5 equal parts, that is, tak^ | 
of it. 

Solution. — We write the divisor at the left of operatioit. 

the dividend, and begin at the highest denomi- JB s d 

nation to divide. I of £103 is £20 and £3 re- 5U03 7 6* 

maining; £3 equal 60s., which added to 78. — — 

equals 67 s.; | of 67 s. is 13 s. and 2 s. remain- 20 13 6 
ing' 2 s. equal 24 d., which added to 6d. equals 
30 a. ; J of 30 d. is 6 a. Hence the following 

Rule — I. Begin with the highest denomination of th9 
dividend and divide each term in succession^ as in simpU 
numbers. 
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II. When there is a remainder^ rediLce it to the nexi 
lower denomination^ add it to the term of that denomination^ 
and divide the result as be/ore. 

Ill Proceed in the same manner until all the terms are 
divided. 

Proof. — The same as in division of simple numbers. 

Note. — When the divisor is a large number and composite, the facton 
being not greater than 12, it is perhaps more convenient to divide by the 
factors. 

EXAMPLES FOR PRACTICE. 

(2) (8) (4) 

£ s. d. lb. oz. pwt. gr. T. cwt. lb. 

4 )61 18 4 6 )76 10 14 12 7 )112 16 66 

15 9 7 16 2 38 

(5) (6) (7) 

cwt. lb. oz. hhd. gal. qt. pt. gi. mi. rd. yd. ft. 

8 )125 94 12 9) 108 42 2 1 2 11 )120 313 3 2 

8. Five sons share 112 A. 144 P. 24 sq. yd. of land; hoYi 
much does each receive ? Ans, 22 A. 92 P. 29 sq. yd. 

9. If 9 farmers raise 1137 bu. 3pk. 4qt. Ipt. of grain, 
what is the average amount raised by each ? 

Ans. 126 bu. 1 pk. 5 qt. Ifpt. 

10. A miner sends 371b. 10 oz. 17 pwt. 16 gr. of gold to 
his 8 sisters; how much does each receive ? 

Ans, 4 lb. 8 oz. 17 pwt. 5 gr. 

11. A man walked 376 mi. 276 rd. in 22 days ; what wag 
the average distance each day ? Ann. 17 mi. 41^ rd. 

1^. If 26 casks contain 21 hhd. 11 gal. 2qt. 1 pt., what ia 
the capacity of each cask? Ans, 51 gal. 1 qt. ^pt. 

CASE II. 

81!3« To divide one compound number by a similar 
one. 

1. Divide £26 6 s. 2 d. by £4 15 s. 8 d. 

OPEBATIOK. 

^^^^^;T^^^ /^* ^ f f??o*^ ^^^^ ^26 68. 2d.=:6314d. 
pence: £4 15 s. 8 d. equals 1148 pence; — r-r- ■ - 

and dividing 6314(1. by 1148 d. we obtain ^ ^^s- 8d.=1148d. 
M quotient of 5|. Fiom this solution we 1148)6314(5}, Ang, 

&Are the following ^14 
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Rule. — Reduce both dividend and divisor to the lowest 
denoTnination mentioned in either^ and then divide a8 in 
simple numbers. 

Proof. — The same as in division of simple numbers. 

Note. — The division may also be made without reducing to the loweft 
denomination, and this will be shorter when the quotient is integr^. 

EXAHPLES FOK PRACTICE. 

2. Divide £48 7 s. 4 d. bj £6 11 d. Ans. 8. 

8. 69 bu. 3 pk. 6qt. by 6 bu. 3 pk. 6 qt. Ans. 10^. 

4. If a man feeds his horse 1 pk. 6 qt. of oats a day, how 
long will 3 bu. 2 qt. last him ? Ans. *l days. 

5. How many demijohns, each containing 2 gal. 3 qt. 
1 pt., can be filled from a tank holding 7 1 gal. 3 qt. 1 pt. of 
wine ? Ans. 25. 

6. A drove of cattle ate 6T. 15cwt. 87 lb. of hay in a 
week ; how long will 33 T. 19cwt. 35 lb. last them ? 

Ans. 5 weeks. 

DIFFERENCE BETWEEN AaTES. 

CASE I. 

313. To find tfie difference of time between two 
dates, 

1. Washington was born Feb. 22d, 1732, and died Dec. 

14th, 1799 ; what was his age ? 

Solution. — Dates are expressed in the number of operation. 
the year, the month, and the day ; hence the date of yj.^ j^q^ ^^ 

his birth Is 1732 yr. 2 mo. 22 da., and the date of his ^^99 j2 14 

death is 1799 yr. 12 mo. 14 da.; and the diiierence of ^732 2 22 

these two dates will equal his age, which we find to — — ^ — ^ 

be67yr. 9mo. 22da. ^^ ^ ^^ 

Rule. — Write the number of the year, month, and day of 

the earlier date under the year, month, and day of the later 

daie, and take the difference of the numbers. 

Note. — In this method we reckon 80 days to the month; when 
greater accuracy is required, we reckon the actual number of days in each 
month. The exact time between two dates is found by the table, Art. 296. 

EXAMPIiES FOK PRACTICE. 

2. What is the difference in time from Dec. 12th, 1^50, to 
Jan. 5th. 1860 f 4^ 9 ^t. ^^dA 
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Note. — In add.n^ two loncritudes, If their buji exceed 180 degieee, t 
must be subtracted from 360 degrees for the correct difl'erence of longitudd. 

HENTAIi EXERCISES. 

1. From what is latitude reckoned ? From what is longitude leck* 
oned? 

j8. TNTiat is the greatest latitude a place may have? What is th« 
greatest longitude a place may have ? 

3. What places have no latitude? What places have no longitude? 
What place has neither latitude nor longitude ? 

4. AVhat is the use of latitude and longitude ? Has every place a 
meridian of longitude ? . 

5. What is the latitude of the equator? the latitude of the poles? 
the longitude of the poles? 

317. From the above i.*inciple8, to find the difference of 
latitude or longitude, we havi the following rule : 

Rule. — WJieh the latitudes or longitudes are both of the 
same narrtp^ subtract the less from the greater ; when they 
are of different names ^ take their sum, 

EXAHPL.ES FOR PRACTICE. 

1. The latitude of Richmond, Ya., is 37° 20' north, and of 
Savannah 32° 4' 56" north; what is the difference of lati- 
tude ? Ans. 5° 15' 4". 

2. The latitude of Charleston, S. C, is 32° 46' 33" north, 
and of Quito, 13' 27" south ; what is the difference of lati- 
tude ? Ans. 33°. 

3. The longitude of Portland is 70° 13' 34" W., and of 
Mobile, 88° 1' 29" W. ; what is the difference of jongitude? 

Ans. 17° 47' 55". 

4. The longitude of New Orleans is 90° W. and of Geneva 
6° 9' 5" E. ; what is the difference of longitude? 

Ans. 96° 9' 5". 

6. The longitude of St. Paul, Minn., is 95° 4' 55" W., and 
of Berlin 13° 23' 45" E. ; what is the difference of longitude? 

Ans. 108° 28' 40". 
6. The longitude of Paris is 2° 20' E., and of New York 
74° 3' W.; what is th) difference of longitude? 

Au«. 76° as'. 
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LONGITUDE AND TIME. 

818. The earth revolves on its axis from west to east 
once in 24 hours, and this causes the' sun to appear to re- 
volve around the earth from east to west in the same time. 
Places on the east of a certain point have later time, those on 
the west earlier time, since the sun appears to those on ihe 
east first. 

310« The circumference of a circle contains 360°, hence 
the sun appears to travel through 360° in 24 hours, and in 
1 hour it travels ^V ^^ 360°== 15° ; in 1 minute it travels ^ 
of 15°= 15', and in 1 second it travels ^V ^^ 15'= 15". 
Hence the following table : 

TABLE OF LONGITUDE AND TIMB. 

15° of longitude = 1 hour of time. 

15' of " s=3 1 minute of time. 

15"* of " « =1 second of time. 

MENTAL. EXERCISES. 

1. In what time does the earth revolve on its axis? What part of 
8 revolution does it make in 12 hours? in 6 hours? 

2. How many degrees of the earth's surface pass under the sun'i 
rays In 24 h.? in 12 h.? in 4h.? 

3. How many degrees of longitude make a difference of 1 hour in 
time? 2 hours? 3 hours? 4 hours? 

4. In what direction does the earth turn on its axis ? In what di- 
rection does the sun appear to move ? 

•?. Dcms the sun appear first to places east or westof a given point? 
6. When it is noon with us, is it earlier or later east of us? west 
of us? 

I. When it is noon at Boston, what is the time 15° east of Boston? 
15=^ west ? 30° east? 30° west? 

8. What difference in longitude makes a difference of 1 hour of 
time? of 1 minute? of 1 second? 

9. What is the difference of longitude between two cities, if the 
difference of time is 1 hour? 1 h. 30min.? 2h.? 2h. 45min.? 

10. lY I start at New York and travel until my watch is 1 h. 30 
min. too fast, in what direction and how far do I go? 

II. If I start at Chicago and travel until my watch is 2h. 15 min. 
too slow, how far htk^ in what dire^tAon Aol Xt^^-^cA"^ 
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CASE I. 

i 

820. To find the difference of time of two plaices 
when their difference of longitude is giveti. 

1. The difference of longitude between two places is 40^ 
what is their difference of time ? 

Solution. — Since 15° of longitude correspond to operation. 

1 h. of time, and 15^ of longitude to I min. of time, 15)40° 0^ 
A of the number of decrees and minutes will equal -- — —r— 

the number of hours and mimites diflereuce in time. ^ ^^ 

Dividing hy 15 we have 2 h. 40 min. Hence the 
following 

Rule. — Divide the difference of longitude expressed in 
° ' '' by 15; the result will be the difference of tinie in h. 

MIN. S£0. 

EXAMPJLES FOR PRACTICE. 

2. The difference of longitude of two places is 35°; what 
is their difference of time? Ans, 2h. 20 min. 

3. Thelongitude of Portsmouth is 10° 45', and of Wash 
ington 77° 0' 15"; required their differe^nce of time. 

Ans, 25 min. Isec. 

4. The long, of New York is 74° 3' west, and of New 
Orleans 90° west; required the difference in time. 

Ans. 1 h. 3 min. 48 sec. 

5. The longitude of Philadelphia is 75° 9' 5" west, and 
of Cincinnati 84° 29' 31" west; what is the time at Cindn- 
nati when it is 10 a. m. at Philadelphia? 

Ans. 22 min. 38^^ sec. past 9 A. M. 

6. Vienna is 16° 23' eaat long. ; what is the time there at 
9 A. M. in Philadelphia? Ans. 3 h. 6 min. 8^ sec. p. m. 

SVPPJLE9IENTARY EXA9IPJLES. 

To be omitted unless otherwise directed. 

7* The iong. of Washington is 76° 66'' west of London ; what change 
must we make in our watches in coming from London to Washington ? 

Ans. Set back 5 h. 7 min. 44 sec. 

8. Paris is about 2° 20'' east longitude ; what change would a person 
have to make in his watch in going from New York to Paris ? 

\ Ans. Set ahead 5 h. 6 min. 32 sec. 

9. The longitude of Rome is 12° 27'' east, and of San Francisco 122** 
26^ 15^^ west ? what time is it in tVift \a,Uet i^\«bCft when it is 4 p. m. iu 

^he former ? ' Aur. Yi ^^o,. v*&'^'^ w.i\. 
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CASE n. 

3!31« To find the difference of longitude of two 
pUices when their difference of time is given. 

!• The difference of time between two places is 26 min- 
utes ; what is their difference of longitude ? 

Solution. — Since 1 h. of time corresponds to 16® opebatioxt. 
bf longitude, and 1 min. of time to 15'' of longitude, jj^ jj^j^^ 
15 times the number of hours and miniUes di^rence q* 26 * 
in time will equal* the number of degrees and minvies 15 

difference in longitude. Multiplying by 15 we have 
6° 30^ Hence the following ^ 30' 

Rule. — Multiply the difference of time expressed in H. 
MIN, SEO. by 15; the result will be the difference of longitude 
in ° ' ''. 

EXAMPIiES FOR •PRACTICE. 

2. The difference of time between Philadelphia and Cin 
cinnati is about 37 min. 20 sec. ; what is the difference of 
longitude? Jn8..9° 20'. 

8. The time at St. Louis is about 53 minutes earlier than 
the time at Washington ; what is the difference in longitude? 

Ans, 13° 15'. 

4. When it is noon at London it is about t o'clock, a. m., 
in Philadelphia ; required the difference of longitude. 

Ans, About t5°. 

5. In traveling from New York to Cincinnati I find my 
watch is 41 min. 32 sec. too fast; required the difference 0^ 
longitude. . Ans, 10° 23'- 

SVPPIiESIENTARY i:XA]M[PI.£fil. 

To be omitted unless otherwise directed. 

6. In coming from San Francisco to Philadelphia I find my wat/?h is 
8 h. 9 min. 8| sec. too slow ; what is the longitude of San Francisco, that 
of Philadelphia being 75° 9^ d'' ? Am. 122° fQ' W, 

7«,The longitude of Cambridge, England, is 5^ 2V^ east, and the differ- 
ence of time between it and Cambridge, Mass., is 4 h. 44 min. 50 1 sec. ; 
required the longitude of the latter place. Ans. 71° 7^ 21'''' vest. 

8. The longitude of New York is 74° 3'' west, and of Jerusalem is 35° 
32'' east ; when it is 4J o'clock, A m., at New York, what is the time at 
Jerusalem ? Ans, 48 min. 20 sec. past 11 A. M. 
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DENOMINATE FRACTIONS. 

82!3. A Denominate Fraction is one in which the unit 
of the fraction is denominate ; as, f of a pound. 

3S3. Denominate Fractions may be expressed either 

as common fractions or as decimals. 

REDUCTION OF DENOMINATE FRACTIONS. 

3!34. Reduction of Denominate Fractions is the pro- 
cess of cban<^ing them from one denomination to another 
without altering their value. 

329. There are two general cases, reduction ascending 
and descending, which, fbr convenience of operation, are 
subdivided into several other cases. 

REDUCTION DESCENDINa 

CASE I. 

8!26. To reduce a cotnnion tlefioniineUe fraction to 
a fraction of a lower denomination* 

1. Reduce ^ of a shilling to farthings. 

Solution. — Since there are 12 pence in one operation. 

shilling, 12 times the number of shillings JjrWx4=ifer. 
equals the number of pence ; and since there 
are 4 farthings in 1 j^enny, 4 times the number 

of pence equals the number of farthings; hence ^ of a shilling equak 
^X-H^X^ farthings, which b7 cancelling and multiplying b^mes \ 
of a farthing. Therefore, etc 

Rule. — Express the multiplication by the required mvMv' 
pliers, and redv^ce by cancellation. 

EXAMPLES FOR PRACTICE. 

Reduce 

2. Y^^ of a bu. to the fraction of a pint. Ans, |. 

3. xTiT ^^ ^^ ^^' ^^ ^^® fraction of a grain. Ans. ^. 

4. Y^Jt ^^ a day to the fraction of a minute. Ans. 2^. 
6« j^-g of a gal. to the fraction of a gill. Ans. i, 

6. ^ ^g g - of a rod to the fraction of an inch. Ans. ^ 

7. ^ gl qy of a ton to the fraction of an ounce. Ans. 4^. 
8, S4fs j of a sq. 7d. ta the frax^tion of a sq. in. Ans. 3^^ 

^* nrfsir o^ a mile to the fracWoii ol wiVsi^. Axvi. 3^ 
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CASE U. 

3!3T« ^o reduce a eommon denominate fraction to 
integers of lower denomination. 

1. What is the value of 4 c^ a pound Troy? 
Solution. — There are 12 oz. in one pound, operation. 

henoe 12 times the number of pounds equals s ^ j2sa=A/^3=a6i oz 

the number of ounces ; 12 times i equals ^ Iw 20=$aBsI3l nwL 

or 6 1 oz. : ther^ are 20 pwt. in one oz., there- ? w 24=:8er. 
fore 20 tipaes the number of oz. equals the * * 

number of pwt ; 20 times ) equals ^, or 13^ 
pwt., etc 

OPXRATIOXr. 

Solution 2d.-:| of a pound equals i of 5 IK; n,, oz.pwtgr. 
and i of 51b. we find by dividing is ooz. 13 pwt 9)5 q q q 

^«'- 6 13 8 

Rule I. — Reduce the fraction until we reach an integer 

and a fraction of a lower denomination^ set aside the inte^ 

ger and reduce the fraction as before^ and thus continue as 

far as necessary. 
Rule II. — Regard the numerator as so many units of the 

given denomination, and divide by the denominator, 

EXAHPI^ES FOB PRACTICE. 

What is the value 

• 

2. Of I of an ounce ? Ans. 16 pwt. 16 gr. 
8. Of f of a bushel ? Ans. 3 pk. 1 qt. l^pt. 
*• .Of I of a mile ? Ans. 213 rd. 1 yd. 2^ R. 

5. Of J of a rod ? Ans, 4 yd. 2 ft. 5^ in. 

6. Of ^ of a mile ? Ans. 288 rd. 

7. Of I of a sign ? Ans. 26° 15'. 

8. Of \ of an acre ? Ans. 114 P. 8 yd. 5 ft. IIS^ in. 

CASE III. 

3!38« To reduce. a defiominate decimtU to integers 
cf lower denoininations, 

1. Reduce .875 gal. to integers of lower denominationB. 

Solution. — Therw are 4 quarts in one gallon, there- operation 
fore 4 times the number of gallons equals the number of ^g75 

quarts; 4 times .875 equals 3 qt. and .5 qt. ; there are * 4 

2 pints in one quart, tJierefore 2 times the number of "T50O 

quarts equals the number of pints: 2 times .5 equila ' o 

I pL Therefore .876 gal. equals 3 qt. I pt. — --^ 
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Rule. — Reduce the decimal until we reach an initger aiiA 
a decimal of a lower denomination^ set aside the integer^ 
and reduce the decimal as before^ and thus continue as faf 
as necessary, 

EXAMPIiES FOR PRACTICE. 

What is the valae 

2. Of .825 of a pound Troy ? Ans. 9 oz. 18 pwt 

8, Of .6t5 of a rod? Ans. 3 yd. 2J^ ft. 

4. Of .364 of an acre ? Ans. 58 P. 7^ sq. yd. 

5. Of .3275 of a hogshead ? Ans* 20 gal. 2 qt. 1/^ pt. 

6. Of .9735 of a bushel ? Ans. 3pk. 1^ qt. 

7. Of .3218 of a ton of iron ? Ans. 6 cwt. 43 lb. 9.6 oz. 

8. CTf 2. 1365 of a tun (4 hhd.) of wine ? 

Ans. 2 tuns, 34 gal. 1 qt. 1 pt-|-- 

REDUCTION ASCENDING. 
CASE I. 

3!30« To reduce a cofnnton denofninate fmction to 
a cmnmon fraction of a higher denomination. 

1. Keduce ^ of a farthing to the fraction of a shilling. 

Solution. — There are 4 farthings in a penny, opebation. 

therefore J of the number of farthings equals the i yiy i i g^ 

iidmber of pence : there are 12 pence in 1 shilling, » * " " 

therefore ^ of the number of pence equals the num- 

ber of shillings ; hence \ iai. equals ^X iX 1^=^ of a shilling. 

Rule. — Express the division by the required divisors, and 
reduce by cancellation. 

EXAMPI.ES FOR PRACTICE. 

Reduce 

2. f of a grain to the fraction of an ounce. Ans. ^J^. 
8. -^ of a foot to the fraction of a mile. Ans. Yr\^' 

4. f of a gill to the fraction of a gallon. Ans, -^, 

5. f of an inch to the fraction of a rod. Ans. j^ww 

6. f of a lb. to the fraction of a ton. Ans. - ^ g ^ ^ ^, 

7. 4f oz. to the fraction of a ton. Ans. y^^hnr* 
S, What part of a cord of wood is a pile containing 4S 

^vbic t^t ? Arts. |. 
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CASE n. 

830. To reduce a compound nutnber to a common 
fraction of a higher denmnhuition* 

1. Keduce 3 s. 6 d. 2 far. to the fraction of a pound. 

Solution. — By reduction we find 3 s. 6 d. opkbation. 

2far. equal to 170 far., and also £1=960 Ss. 6d. 2far.=170 far. 

far.; one farthing is ^J^ of a pound, and £1 = 960 far. 

170 far^ equals 170 times 7^^=^^^, which iio— 17 a 

reduced to its lowest terms, equals iJ. »«o «6» -^'**' 
Therefore, etc 

Rule. — Reduce the number to its lowest denomination, and 
write under it the number of units of this denomination 
which make a unit of the required denomination ; and then 
reduce the resulting fraction to its lowest terms, 

EXAMPI.ES FOR PRACTICE. 

2« Reduce 3 6z. 8 pvvt. 12 gr. to pounds. Ans, ^J. 

8. What part of 2 bushels is 1 bu. 4 qt. ? Ans. -^. 

4. Of a bar. of beer (36 gal. ) is 22 gal. 2 qt. ? Ans, f 

5. Of a barrel of wine is 4 gal. 3 qt. 1 pt.? Ans, ^. 

6. Of 5 3. is 23 19 10 gr.? Ans, \. . 

7. Of 3 years is 3 wk. 6 da. 20 h.? Ans, ■^^. 

8. What part of 4 inches square is 4 square inches ? What 
part of a 2^ inch cube is 2^ cu. in. ? Ans, \\ ^. 

CASE m. 

331* To reduce a compound number to a decimal 
of a higher denomination. 

1« Reduce 1 bu. 2 pk. 4 qt. to the decimal of a bushel. 

SoLUTiox. — There are 8qt. in 1 pk., hence i of operation. 
the number of quarts e(|uals the number of pecks ; g 

i of 4 equals .5, which, with 2 pk. iequals 2.5 pk.; 
there are 4 pk. in a bushel, hence J of the number of ^ 

I>eck8 equals the number of bushels ; \ of 2.5 eauals 
.625, which, with 1 bu., equals 1.625 bu.; hence 1 bu. 2 
pk. 4 qt. equals 1.625 bu. 

Rule. — I. Divide the lowest term by the number of units 
which equals one of the next higher ^ and annex the decimal 
\ **otient to the integer of the next higher denomination, 

T. Proceed in a similar mtanner until the whole w r«- 
duetd to ths reqvivf.d denomination. 



4_ 
2.5 



1.625 Ana, 
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Note. — It may also be done by reducing to a common fraction, and thi 
tommon fraction to a decimal. 

EXAMPLES FOR PRACTICE. 

Reduce 

2. 6 oz. 10 pwt. 12 gr. to the decimal of a lb. 

Ans. .4604166 lb.+. 

8. 3 pk. 4 qt. 1 pt. to the decimal of a bu. 

Ans. .890625 bu. 

4. 93 15 29 8 gr. to the decimal of a lb. Ans. .t6875 ft* 

5* 286 rd. 1 yd. 3f in. to the decimal of a mile. 

Ans. .894375 mi. 

6. What decimal part of 5 gal. is 1 qt. 3| gi. ? 

Ans. .0725. 

7. Reduce 295 rd. 3 yd. 2 ft. 8 in. to the decimal of a mile 

^w«. .9^408459 mi.+ 
8« Reduce 911b. 12|oz. to the decimal of a ton. 

Ans. .04590234375 ton 

MISCEI^IiANEOUS PROBJLEMS. 

1. If 8 barrels of flour cost £24 12 s. 8d., what will 12 
barrels cost at the same rate ? Ans. £36 19 s. 

2. If 7 bales of goods weigh 20 cwt. 75 lb., what will 66 
bales of the same size weigh ? Ans. 166 cwt. 

3. What cost 8§ cords of wood, at the rate of £11 5d. for 
5| cords? ^718. £16 12 s. 2|d. 

4. What cost 8 j yd. of cloth, at the rate of $4.50 per yard? 

Ans. $39.37^. 
5* Multiply 8^ d. by 6.33^, and from the product take 2 s. 
6d. Ans. Is. llf d. 

6.' Add .OOjsq. yd., .04 j sq. ft, and .0008 sq. in. * 

Ans. 18.1808 sq. in. 

7. Reduce 1 shilling, 11 pence and 1.0384 farthings to the 
decimal of a guinea. Ans. .0923 guinea. 

8. How many cubic, feet in 75.125 cords? How many 
cubic inches in the same ? Ans. 9616 cu. ft. 

9. How much gold may be obtained from a ton of quarts 
fock. ifit jiftHfl .0016 of its weight in jarold ? Aur, 3.2 lb 
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10. How much is the coet of 24 cwt. 87 lb. of sugar, at 
$6.50 per hundredweight ? Ans. $1 6 1. PS^. 

11. A man bought 4 hhd. SSgal. 3 qt. of wine at $4.50 a 
gallon ; what did it cost? Ans. $1263.375. 

12. A grocer shipped 6120 eggs to Philadelphia in 6 bar. 
rels ; how many did be pack in a barrel? Ans. 85 doz. 

18. An apothecary bought 16 lb. lO^oz. of drugs, at S12.25 
a pound; required the cost. Ana. $204,039. 

14. Since 9 o'clock the sun hag seemed to pass over 4° 
23' 24"; what time iB it? ..Ins. 9 h. 17 min. 33Jsec. 

15. A druggist purchased 20 lb. 8f oz. of opium at 48| 
cents an ounce; what did it cost f Ans. $160,265+- 

16. What is the weight of $1,000,000 in gold dollars at 
25.Sgr. eachf What is the weight in silver half-dollars at 
192.9 gr. each? Ans. 44791b. 3oz.; 669791b. 2 oz. 

17. If I start at St. Louis, latitude 38° 37' 28" N., aud 
travel due north 1800 miles; what latitude do I reach 7 

Ans. 64° 39' 3"+. 

18. What cost 311b. Uoz. of drugs, if 61b. 6oz. cost 
$31.40? Ans. $157. 

19. What cost 5 cwt. 65 lb. of sugar, if ,96 of a cwt. cost 
$7.50? Ans $44.14^. 

20. What cost 10 cwt. 81 lb. of hay, if 5 cwt 55 lb. cost 
£2 10 s. 6d.? Ans. £4 18 b. 4d.+ 

81. If £124 16 s. 6 d. are worth $599.16, how many dol- 
lars are £136 10 s. 6 d. worth 7 Ana. $655.32. 

22. In what time will a man walk 120 mi. 160 rd. if he 
goes 12 mi. 16 rd. lo 3 h. 20 min.? Ans. ZZ h. 20 min. 

2S. If A travels 24 mi. 198 rd. 4yd. in 6 b. 30 min., bow 
for will he go in 9 b. 45 min, 7 

Ans. 36 mi. 298 rd. 1ft. 6 in. 

24. How many centals of wheat are equivalent to 1200 
bnahelsf How many centals in 150 bar.? Ana. 720 ; 294. 

S6. How many bushels of buckwheat in Kentucky are 
equivalent to 620 bu. in Illinois? To fi.'iO bu. in Penusyl 
vania? (See Art 286.) An^. 400; 600 
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SUPPIiEMEHTTART EXAMPI.ES. 

To be omitted unless otherwise directed. 

26. A merchant bought in Connecticut 32 bushels of oats at 20 a 
pound, and sold them in New York at 80^ a bushel ; what was his 
profit? (See Art. 286.) Ana. |4.48. 

27. If B digs 363 rd. 7 yd. of ditch in 35 wk. 5 da., how long will it 
take to dig 910 rd. 3| yd., working 12 h. a day, 6 da. a week, and 4 wk. 
a month? Ans. 22 mo. 1 wk. 3} da. 

28. If a river current carries a raft of lumber at the rate of 4 mi. 265 
rd. per hour, how long will it be in carrying it a distance of 309 miles? 

Ans. 2 da. 16 h. 

29. Mr. Owen sold 15 bu. 3 pk. 4 qt. of apples at $2.75 a bushel, and 
took his pay in flour at 3|)? a pound, receiving only an exact number 
of barrels, and in sugar at 12^ a pound for what remained ; how many 
barrels of flour and pounds of sugar did he receive? 

Ans. 6 barrels ; '20JJ lb, 

30. Two men start from different places on the equator, and travel 
towards each other, till they meet ; on comparing their watches with the 
time of the place of meeting, it is found that the first is 45 minutes slow 
and the second 1 h. 15 min. fast; how far apart were the starting points 
and in what direction did each travel ? Ans. 2074.8 mi. 

31. The distance from a certain toll-gate east to a tavern is 3y*x niiles ; 
from the toll-gate west to a school-house is 45^J rods ; half-way between 
the tavern and the school-house is a creek 100 yards wide ; how far from 
the toll-gate to the middle of the creek ? to the further bank of the creek ? 

Ans, 1 mi. 195 rd. 2 yd. 2 ft 9 in. ; 1 mi. 204 rd. 3 yd. 1 ft. 3 in. 

32. A balloon started from Paris with dispatches for Tours, and 
alighted near Bruges, 119 mi. 266.66 J rods from Paris. Its actual route 
was 1| times this distance, which it made at the rate of 51 mi. 80 rd. an 
hour. Starting at 4 A. M., when did it alight ? 

Ans. & h. 48 min. 21^ sec. a. m. 
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SECTION VII. 

PEACTICAL MEASUREMENTS. 
333. The Applications of Measures to the farm, the 

household, the mechanic arts, etc., are so extensive that we 
now present a distinct treatment of the subject. 

333. These Practical Measurements include Measures 

of Surface, Measures of Volume, Measures of Capacity, and 
Comparison of Weights and of Money. 



MEASUKES OF SURFACE. 

334. A Surface is that which has length and breadth 
without thickness. 

THE RECTANGLE. 

333. A Rectangle is a plane surface 
having four sides and four right angles. A 
slate, a door, the sides of a room, etc., are ex- 
amples of rectangles. 

336. A Rectangle has two dimensions, 
length and breadth. A Square is a rectangle in 
which the sides are all equal. 
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337. The Area of a rectangle is the 
surface included within its sides. It is 
expressed by the number of times it con- 
tains a small square as a unit of measure. 

Rule I. — To find the area of a square or rectangle, muU 
Hply its length by its breadth. 

For, in the rectangle above, the whole number of little squares is 
equal to the number in each row multiplied by the number of rows, 
which is equal to the number of linear units in the length multiplied by 
the number in the breadth. • 

Rule II. — To find either side of a square or rectangle, 
divide the area by the oth^r side. 
9 
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Notes. — ^1. The sides midtiplied must be of the same denotnitiotiony and 
the product will be square tcnUs of that denomination, which may b« 
*^uced, if necessary, to higher denominations. 

2. In dividing, the linear unit of the side must be of the same name as 
the Bquare unit of the area, and the quotient will be linear units of thf 
same denomination. 

EXAMPIiES FOR PRACTICE. 

1. How many square feet in a floor 32 ft. long by 21 ft. 
wide ? how many square yards ? 

Solution. — To find the area, we multiply the length by the breadth, 
and we have 32x2I:=6728q. ft.; reducing this to square yards, w<i 
have 74|sq. yd. 

2« How many square yards in the surface of a blackboard 
2t ft. long by 4 ft. wide? Ana. 12 sq. yd. 

S. How mapy square yards in a garden 215 ft. long bj 
109 ft. wide ? Ans. 2603| sq. yd. 

4. What is the width of a room 25 feet long, whose flooi 
contains 500 sq. ft. ? Ans. 20 ft. 

5. A rectangle contains 466^ sq. ft., and one side is 16 ft 
6 in. long; how long is the other side ? Ans. 28 ft. 3 in. 

6. How many square feet in the sides of a room 18 ft 
long, 14 ft. 6 in. wide, and 9 ft. 6 in. high t Ans. 61*7^. 

7. A certain box is 3 ft. 6 in. long, 2 ft. 3 in. wide, and 
1 ft. 4 in. high ; how many square feet in its surface ? 

Ans. 31 sq. ft. 12 sq. in. 

8. What is the surface of a cubical box, each of whose 
dimensions is I ft. 6 in. f Ans. 13^ sq. ft. 

THE TRIANGLE. . 

33S. A Triangle is a plane surface 
haying three sides and three angles; 
as, ABC. 

339. The Base is the side upon 
which it seems to stand, as AB. The 
Altitude is a line perpendicular to the base, drawn from 
the angle opposite ; as, CD. 

340. A triangle which has its three sides equal is called 
equilateral ; when two sides are equal it is called isosceles 
when Up Hides are unequal it is called scalene. 
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Rule I To find the area of a triangle, multiply the base 

hy one-half of the altitude. 

Rule II. — To find the base or altitude of a triangle, di- 
vide the area by one-half the other dimension, 

EXA9IPI.ES FOB PRACTICE. 

1. What is the area of a triangle whose base is 25 inches 
and altitude 18 inches ? 

Solution. — To find the area, we multiply the base by one-half the 
altitude; 25x9=225; hence the area is 225 sq. in. 

2. How many square feet in a triangle whose base is 18 
ft. 6 in. and altitude 9 ft. 9 in. ? Ans, 90 sq. ft. 2*7 sq. in. 

3. What is the area of the gable end of a house 29 ft. wide, 
, the ridge being 12 ft. higher than the top of the wall ? 

Ans. It4 sq. ft. 

4. The area of a triangular bed of flowers is 25 sq. ft., and 
its base 10 ft. ; what ib the altitude ? Ans. 5 ft. 

5. The area of a triangular lot is 250 square yards, and 
its base is 250 ft. ; what is its altitude ? Ans. 18 ft. 

6v The area of the gable of a house is 3*78 sq. ft., the 
base being 14 yards; what is the height of the ridge J 

Ans. 18 ft. 

THE CIRCLE. 

841. A Circle is a plane figure bounded 
by a curved line, every point of which is 
equally distant from a point within, called ^ 
the centre. 

842. The Circumference of a circle is the bounding 
line; any pari of the circumference, as BC, is an Arc. An 
arc of one-fourth of the circumference is called a Quadrant. 

848. The Diameter is a line passing through the centre 
and terminating in the circumference ; as, AB. The Radius 
is a line drawn from the centre to the circumference ; as, OD. 

Rule I — To find the circumference of a circle, multiply 
the diameter hy 3.1416. 
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Rule II. — To find the diameter of a circle, multiply the 
circumference by .3183. 

Rule III. — To find the area of a circle, multiply the cir- 
cumference by one-fourth of the diameter, or multiply the 
square of the radiums 6y 3.1416. 

EXAMPLES FOR PRACTICE. 

• 

1. The diameter of a circle is 12^ feet; what is its cir- 
camference ? 

SoriUTiON. — To find the circumference, we multiply the diameter by 
8.1416; 3.1416 Xl^l equals 39.27; hence the circumference et^uals 
39.27 ft. 

2. What is the circumference of the planet Yenus. its 
diameter being about 7800 miles? Ans. 24504.48 miles. 

3. The distance round a circular pond is 500 feet ; what . 
is the distance across the pond? Ans, 159.15ft. 

4. How many times will a carriage wheel 4 ft. 6 in. in cir- 
cumference revolve in driving 10 miles? Ans, 11733^. 

5. I have a circular flower-bed 50 feet in circumference; 
what is the area of the bed ? Ans, 198 sq. ft. 135 sq. in. 

6. A cow is fastened to a stake by a rope 16 feet k>ng; 
what space can she graze over? Ans, 89.36+ sq. yd. 

SUPPI.£M£XTARY £XA]IIPI.£S. 

To be omitted unless otherwise directed. 

7. If the equatorial diameter of the earth is 7925.75 miles, what are its 
circumference and the length of a degree of longitude at the equator? 

Ans. 24899.536+ miles; 69.16+ miles. 
8- A circular flower-bed being divided into four equal parts by lines 
drawn from the centre, one section was planted with tulips ; what was the 
area of the tulip-bed, its outer edge being 7 feet? Ans. 15.5967 sq. ft 

MEASUREMENT OF LAND. 

844. The Unit of Measure of land is the Acre, which 

is sometimes divided into square rods and sometimes into 

square chains. Hundredths of an acre are also frequently 

ased. 

Government lands are divided by parallels and meridians into iovm- 
t/iipg, whirh contain 86 square milw or ««»ivmj», and eanb section is mil>- 
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divided iuto quarter'sectioiu. Hence, 640 acres make a section^ and 160 
acres a qiuurter-seeiion. The quarter-sections are still further subdivi led 
into half-quarter-sectionSj quarier-quarter-seciioTU^ and lots. Lots are often 
of irregular form on account of natural boundaries, but contain, as near 
as may be, a quarter-quarter-section. 

NoTB. — The pupil will remember that rodi multiplied by rodaglveaqtiafv 
ro(b, chains by chains give square chains; also, that 1 acre «= 10 square chainfl 
or 160 square rods. 

KXAHPI^ES FOR PBA€TIVE. 

1. How many square rods in a grass plat G5 ft. long and 
15 ft. wide? 

Solution. — The area equals 65x15, or 975 sq. ft.; reducing to square 
rods, we have 3f JJ sq. rd. 

2. How many acres in a rectangular meadow 725 rods 
long and 400 rods wide ? Ans. 1812 A. 80 P. 

3. What is the value of a farm 208.7 rods long and 120 
rods wide, at $81| an acre ? Ans, $12795.91|. 

4. Mr. A bought 64 A. 116 P. of land for $3.50 per square 
rod, and sold it for $3.75 per square rod ; what did he gain f 

Ans. $2589. 

5. A rectangular pond is 200 rd. 17 yd. long, and 150 rd. 
15 yd. wide; required its area. 

Ans. 193 A. 137 P. 15| sq. yd. 

6. I have a field 16.5 ch. long and 9.75 ch. wide; how 
much land does it contain ? Ans. 16 A. 14 P. 

7. Mr. Wilson's farm contains 163 A. 3 ch., and its length 
is 71 ch. ; how many rods of fence would be required to 
surround it ? Ans. 752 rd. 

SFPPIiEJUEXTARY EXAMPI^ES. 

To be omitted unless otherwise directed. 

8« K a township is equally divided among 480 families, how many 
acres does each family receive, and what part of a section does each re- 
ceive ? Ans. 48 acres'; -^ of a section. 

9. How many rails are required to fence a quarter-qiiarter-section, 
the fence being 5 rails high, and each rail 8 ft. long ; and what will be 
the cost at $35 per thousand rails? Atis. 3300 rails ; $115.60. 

10. A field 80 rods long contains 16 acres, while another field of the 
■aaie width oonfains 9 acres ; what is the length of the latter field ? 

Ans. 48 rods. 
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11. How much less will it cost to fence a field 72 rods square ihan t 
rectangular field 8 times as long and \ as wide, if fencing cost $2.50 a 
rod? ^Tw. $480. 

12. A mechanic having a lot of ground 50 rods square, planted 3 
acres with corn, 200 sijuare rods with vegetables^ 15 rods square with 
flowers, and the remainder he kept to pasture his cow ; how much of the 
lot was pasture? Ans. 9 A. 155 P. 

COST OF ARTIFICERS' WORK. 

345. By Artificers* Work we mean plastering, paint- 
ing, papering, paviug, stone-cutting, etc. 

346. Plastering, painting, papering, paving, and ceiling 
are estimated by the square foot or square yard. Roofing, 
flooring, partitioning, slating, etc., generally by the square^ 
which consists of 100 square feet, but sometimes by the 
square foot or yard. 

347. Shingles, which commonly measure 18 in. by 4 in., 
are estimated by the thousand or bundle, 1000 are gener- 
ally allowed to a square of 100 sq. ft. 



£XAJIIPIi£S FOR PRACTICE. 

1. What will be the expense of paving a sidewalk 30b 
ft. long and 7^ ft. wide, at $2.25 per square yard ? 

Solution. — The area equals 303x7}, or 2272} 8q. ft., which equals 
252} sq. yd.; hence the cost is $2.25x252}, or $568.12}. 

2. What will it cost to plaster a school-room 40 ft. long, 
20 ft. wide, and 10 ft. high, at $0.36 a square yard f 

Ans. $80. 
Zk What is the cost of wainscoting a room 28 ft. long by 
15 ft. 4 in. wide, to a height of 4 ft. 3 in. at $0.45 per square 
yard? Ans, $18.41f. 

4, What is the cost of slating a roof 52 ft. 10 in. long, 
each side being 20 ft. wide, at $15.25 per square ? 

Ans. $322.28^. 

5. A frame house is 50 ft. long, 28 ft. wide, and 35 ft. 
higii ; what will be the expense of outside painting at $12.25 

oer square ? Ans. $668.85. 
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SVPPIiEMENTART EXAMPI<£S. 

To be omitted unless otherwise directed. 

6. What will it cost to shingle a roof 64 ft. long and 32 feet from 
eaves to ridge, the first course along the eaves being double, at $14.87 1 
a thousand? Ans. $614,992. 

7. What will be the expense of papering a room 40 ft. long, 32 ft, 4 
in. wide, and 15J ft. high, allowing 815 square feet for doors, windows^ 
and washboards, at 25^ per square foot, the ceiling not included ? 

Am, $356.83J, 
8* A cistern 7 ft. 5 in. long, 4 ft. 6 in. wide, and 6 ft. 3 in. de^p, is to 
be lined with zinc costing 12^ a pound, allowing 5 lb. to the square foot; 
what will be the expense? ^ns. $109.40. 

CARPETING AND PAPERING. 

348. In Carpeting we take into consideration the width 
of the carpet, th^ allowance for matching the figures, and 
whether the strips run lengthwise or crosswise. 

To match the figures we must often turn under or cut off one of the 
ends. When an exact number of strips is a little too wide for the room, 
one breadth is turned under. 

Rule. — Find the number of strips required, and multiply the 
number of yards in each strip by the number of strips, 

EXAMPIiES FOR PRACTICE. 

1. How many yards of carpet, 1 yd. wide, will be required 
to carpet a floor 18 ft. 8 in. by 14 ft. 9 in., running length- 
wise? 

Solution. — The room is nearly 5 yd. wide, hence it will require 5 
strips, or breadths, each 18f ft. long ; and it will take 18f ft.X5=93i 
fL, or 31i yds. 

2, A lady wishes to cover her sitting-room, 31 ft. long and 
16 ft. wide, with matting 2^ ft. wide, no allowance required 
for matching ; how many yards will it take, running length- 
wise? How many running crasswise? 

^7W. 62 yds. ; 65 yds. 

8. How many yards of Brussels carpet, | yd. wide, will it 
take to carpet a parlor 26 ft. long by 15 ft. wide, the strips 
running lengthwise, the matching of figures requiring 6 in. to 
be cut off each strip except the first*} Ax\^. ^\\^^^* 
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4. Miss Hartman wishes to carpet, lengthwise, a room 18 ft 
long by 14 ft. 6 in. wide, with Brussels carpet f of a yard wide, 
at $1.25 a yard ; what will it cost, 2 yd. wast« in matchicgf 

Am. $62.50. 

SUFFI-EMENTARY EXAnPLES. 

Id be emitted tnhrs otberwiee directed. 

5. How rQany rolla of paper, 8 yd. long and 20 in. wide, will cotei 
tlie walls and ceiling of a room 30 a. long, 22^ ft. wide and 10| ft. hi|li, 
deducting 142 sq. ft. for doors and windows? Ata. 41 Jj. 

6. What will be the cost of papering tiie above room, at E2.40 a roll, 
putting also a gilt moulding around the top of the walls, »t 12 cents k 
foot? Ane.$Ul.l3. 

7. A room contained 3 windows, which were curtained with broo- 
lelle i of a jard wide; 10 yards were required for each window® 
(1-50, and the curtainB were lined with silk ^ of a yard wide @ $.87i; 
how many yards of silk were required, and what was the whole cost of 
the curtains 7 Ans. 24 yd. ; (6S. 

MEASURES OP VOLUME. 

349. A Volume is that which has leDgtfa, breadth, acd 
thickness or height. These three elements are called dimen- 
gions. A volume is also called a eolid. 

350. A Rectangular Vol- 
nme or Solid is a volume 
bounded by six rectangles. . 
The bounding rectangles are -^ 
called faces. Cellars, boses, % -^ 
rooms, etc., are examples of n - 
lectangular volumes. S feet wid^. 

3IS1. A Cube is a volume bounded by six equal sqnaies. 
Or, a cube is a rectangular volume whose faces are all equal 

353. By the Contents or Solidity of a volume we mean 
the amount of space it contains. The contents are expressed 
by the number of times it contains a cube as a unit of mean- 
ure. 

Rule I^To find the contents of a cube or rectangular 
voluffie, take the product of its length, breadth, and height. 
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of cubic units equals the number on the base multiplied by the number 
of layers of these cubes, or 9 X 3 =« 27 ; hence the whole number of cubeSj 
or the contents, equals the product of the length, breadth, and height. 

Rule II. — To find either dimension, divide the contents by 
the product of the other two dimensions, 

EXAHPIiES FOR PRACTICE. 

1. What are the contents of a room 18 ft. long, 14 ft. wide 
and 10 ft. high ? 

SoiiUTioN. — To find the contents, we multiply the length, breadth, and 
height together, and we have 18x14x10=2520 cu. ft.; reducing this to 
cubic yardri, we have 93 cu. yd. 9 cu. ft. 

2. What are the solid contents of a cube whose edge meas- 
ares 1 yd. 1 ft.? Ans, 2 cu. yd. 10 cu. ft. 

3. A cistern 9 ft. square contains 405 cubic feet ; what is 
its depth 1 Ans. 5 ft. 

4. How many cubic inches in a rectangular block of mar- 
ble 6 ft. long, 4 ft. wide, and 2^ ft. thick? Ans. 103680. 

o. How many cubic yards of air in a room 25 ft. long, 
12ft Gin. wide, and 9^ ft. high? Ans. 109|^f cu. yd. 

6. A pile of bricks contains 125 cubic yards, and is 13 ft. 6 in. 
wide, and 8 ft. 4 in. high ; what is its length ? Ans, 30 ft. 

7. How much earth will be dug out of a cellar 72 ft. long, 
48 ft. wide, and t ft. 3 in. deep ? Ans. 928 cu. yd. 

♦ THE CYLINDER. 

353. A Cylinder is a round body of uni- 
form size, with equal and parallel circles for its 
ends. The two circular ends are called bases, 

354. The Altitude of a cylinder is the dis- 
tance from the centre of one base to the centre 
of the other. 

355. The Convex Surface of a cylinder is the surface 
of the curved part. 

Rule I — To find the convex surface of a cylinder, muU 
tiply the circumference of the base by the altitude. 

Rule II. — To find the contents of a cylinder , multiply the 
area of the base by the altitude, 
i* 
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E.XAnPI.EIt FOR PRAC-TIVE. 

I. What is the convex surface of a cylinder, the HismptM 
jf whose base is 8 inches uud whoee altitude is 12 iueheiti' 



lie dminifer^iice n( the ha-*r p-nials SX^S.'-JKi. "hich 
is 25.132S ini;htH; [iiulti[>lviii); liy tliu alliLiuJe, 12, we liavt lK)1..'>9:% 
eijimre incJisK, llie wiiivei surfute. 

2. I have a log 18 ft. lony auil 20 inches Iq dianii-HT; bow 
ciaoy square feet of bark ou llie Iiir ? Ann. 94.24« sq. fi. 

8. A well is 10 feet deep, and 3 feel in dianirtiT; bow 
oiauy cubic feet does it contain? Ann. 70.G!«'> fu ft. 

*. What is the cost of digtri'iff « well 15 ft. ilecp and 9 
ft in circumfrrencB.'ftt $.r.2i it ciiljic viird ? /!»«, $2.24 -. 

->. How iinich zinc will it tuki- to line the sides i.f h cistern 
H a. in diameter and SJ fea dec])? Aii^. L>:i.0.SH4 s<|. yd. 

K. Dr. Ilit'Mtani) )iut in hiH liounc a citftcru, 10ft. iu Jiaoie- 
ter and 4 ft. <; in. Iiijrh ; how iiiuny c(il>ic feet of water did n 
hold? An^. 3a3.4acu. fL 

WOOD MKA«L4iK. 

356. 'I'he Measure of Wood is the vord, which ia 

dividfii into vord/eet, etc. 

357. A Cord of wood is a pile 8 feet long, 4 feet wide, 
and 4 feet high. It contains 8 cord feel, or 128 cubic feet. 

358. A Cord Foot 

is a part of this pile 1 

foot lon}r. It is thus 

1 foot long, 4 feet wiue -.^S- 

and 4 feet high, and ^^ :; 

contains 16 cubic feet. — — ^ -^ .- / ■^«^*i- ^PSff 

Rnle. — To find the number of cords tn a pile of wood 
find the number ofcubii Jeet and reduce to cord feet and 
cords. 

EXAMPLES FOB PBACTICK. 

I. Flow many cords in a pile of wood 28 ft. long, 10 fL 
high, and 10 fL wide ? 

SotPTios.— Tlie number of cubic fwl «|uals -JHXlOXtO, whip'- 
equals 28011 ; rJiviiiinf; by Ifi, lo reduce \.\ii» to cord feet, we buve '7S 
-nni fun: .(ivf.line Ht R l« mini* iWa r.> ....r.V, »• V.,,...<1.\ ^ T pA K 



BOARDS AND TIMBER. 203 

2. How many cords in a pile of wood 96 ft. long, 12 ft. 
wide, and 8 ft. high? Arts, 72 cords. 

8. A load of wood containing exactly 1 cord, is 6 ft. 4 in. 

« 

wide, and 3 ft. 9 in. high ; what is its length ? Arts, 6| ft, 

4. Wh»'- is the height of a pile of wood containing 27| 
cords, if it is 75 ft. long and 10 ft. wide ? Ans, 4.736 ft. 

5. What will be the cost of the wood that can be piled in 
' shed 20ft. long, 10 ft. wide, and 8 ft. high, at $4.75 a cord? 

. Arts. $59.37^. 

BOARDS AND TIMBER. 

350« Boards and Timber are usually estimated in what 
are called hoard feety instead of in cubic feet. 

360. A Board Foot is 1 foot long, 1 foot wide, and 1 
inch thick. A cubic foot^ therefore, contains 12 hoard feet 
Hence, board feet may be reduced to cubic feet by dividing 
by 12, and cubic feet to board feet by multiplying by 12. 

A standard hoard, in commerce, is 1 inch thick, and its contents in 
board feet are the product of its length and breadth in feet. Board feet 
are usually known as sipmre feet, , Boards are quoted by the hundred or 
the thousand, meaning a hundred square feet, or a thousand square feet 
JRound timber, as masts, etc., is estimated in cubic feet; hewn timber, 
as beams, etc., either in board or cubic feet; lumber and sawed timber, 
as planks, scantling, joists, etc., in board feet. 

Rule 1 — To find the contents of a hoard, multiply the 
length in feet by the width in inches, and divide the product 
by 12. 

Rule II. — To find the contents of a plank, jotst, etc, 
multiply the length in feet by the vridth and thickness in 
inches, and divide the product by 12. 

Notes. — 1. If one of the dimensions is inches and the other two are feet, 
ihe product will be hoard feet. 

2. When a board tapers regularly, the length mast be multiplied by the 
mean width, which is half the sum of the two ends. 

EXAMPIiES FOR PltAt;TIGE. 

1. What are the contents of a board 14 feet long and 9 

inches wide ? 

Solution. — Multiplying the length in feet by the width in inchM^ 
we have 14x^^*126; and dividing by 12, we have 10^ board Ceet, or 
9qtiare feet. 
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2. What are the contents of a board 16 feet long and 1| 
ft. wide ? Arts, 24 sq. ft. 

3. Required the contents of a board 20 ft. long, the ends 
being 18 and 14 inches respectively. Ans. 26f sq. ft. 

4:. How many square feet in 14 planks 16 ft. long, 18 
inches wide, and 4 inches thick? Ans, 1344 sq. ft. 

5. How many square feet in a stick of timber 40 feet long, 
14 inches wide, and 9 inches thick? Ana, 420 sq. ft. 

6. What must be the width of a board 6 ft. 4 in. long that 
it may contain 9^ square feet? Ans, 18 inches. 

7. How many square feet of inch boards will it require to 
make an inclosed box 3 ft. by 2 ft. 6 in. and 18 in. high out- 
side measure, allowing for overlapping. Ans, 29| sq. ft. 

SUPPIiEMEXTARY EXAMPLES. 

To be omitted unless otherwise directed. 

8. What is the cost of 40 boards 12 ft. long, 15 in. wide, at $2.75 per 
hundred square feet? Ans. $16.50. 

9. What is the cost of 9 pieces of scantling 4 in. by 5 in. and 10 ft. 
long at $8.75 per thousand square feet?. Ans. $1.31 J. 

10. What is the cost of flooring a three-story house, the floors being 
56 ft. by 32 ft. and the plank 1 J inches thick, at $83 per M ? 

^Tis. $266,112. 

11. I wish to fence a field 36 rd. long and 18 rd. wide, the posts to be 
let 9 ft. apart, the boards to be 18 ft. long and 1 1 inches wide, the fence 
being 3 boards high ; the posts cost $30 per C, and the boards $15.50 
per M ; and it required 2- men 3 days at $3.50 each a day, to build the 
fence; required the number of posts, the amount of lumber, and the 
whole cost. Am. 198 posts; 4900J sq. ft. ; $156,357. 

MASONRY, BRICKWORK, ETC. 

361. Masonry is usually estimated by the perch and 
tbe cubic foot ; sometimes by the square foot or the square 
yard, 

363. A Perch of stone or of masonry is 16^ ft. long, 
l^ft. wide, and 1ft. high; it contains 24| cubic feet, but 
when stone is built into a wall, 22 cubic feet make a perch, 
2iri3. fL being allowed for mortar and filling. 
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363. Excavations and Embankments are estimated 

by the cubic yard. A cubic yard of earth is called a load, 

3G4. Brickwork is generally estimated by the thousand 
hrickSj but sometimes in cubic feet. 

In estimating labors bricklayers and masons measure the length of the 
wall on the outside. The corners are thus measured twice, but this is 
considered an allowance for the greater difficulty of building them. 
No allowance is made for windows and doors, except by special con* 
tract, in which case it is customary to allow one-half the space actually 
required. In estimating malerial, allowance is made for doors, windows, 
and comers. 

The average size of bricks is 8 in. X 4 X 2, but Phila. and Baltimore 
bricks are 8^ in. X ^J X 2| ; Maine bricks, 7 J in. x 3f X 2| ; North River 
bricks, 8 in.x3Jx2i^; and Milwaukee bricks, 8J in.x4Jx2f. 

To build one square foot of wall 1 brick or 4 inches thick, requires 7 
common bricks; 2 bricks, or 9 in. thick, 14 bricks ; 3 bricks, or 13 in. 
thick, 21 bricks. In practice, the thickness of the wall is regarded as 
the same for each kind of brick. 

Rule I. — To find thi number of perches in a piece of 
masonry f divide the number of cubic feet by 24 j. 

Rule II. — To find the number of common bricks required 
for a wall or building ^ multiply the number of square feet 
in the wall by t, if the wall is 1 brick thick ; by 14, if 2 
bricks thick; by 21, if ^ bricks thick. 

A Q-eneral Hule. — The following general rule will be^ound of in- 
terest to masons and builders : 

To find the number of any kind of bi-icks required for a waUj or building^ 
add J of an inch to the length and the thickness of the bricky divide 144 6y th« 
product if these two sunis to find the number of bricks in a square foot of wail 
1 brick thicky and nudtiply by the number of bricks in the thickness, and this 
product by the number of square feet in the walL 

Note. — An old rule was — Deduct ^ of the solid contents for the mortar, 
and ditHde the^ remainder by the contents of one brick. We may also find 
the contents of a brick with the mxyrtar surrounding it^ and divide a cM^ 
i oot by this quantity, to find the number of bricks in a cubic fool, 

£XAMPI<ES FOR PRACTICE. 

1. How many perches of masonry in a wall 60 ft. long, 4 ft. 
6 in. high, arid 15 inches thick? 

Solution. — Multiplying the length, breadth, and height together, we 
have 60x4Jxli, or 337^ cu. ft., which, divided by 24^, tlie number of 
cubic feet in a perch, equals 13^y perches. 
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2. What will be the cost' of digging a cellar 42 ft. long, 28 
ft. wide, and 6 ft. 6 in. deep, at S.42 a load, each load being a 
cubic yard ? A7i8. $118.90f . 

3. How many perches (24| cu. ft.) of stone, laid dry, will 
build a wall around a lot 20 rd. long and 18 rd. wide, the wall 
to be 5 ft. high and 2 ft. 6 in. thick ? Ans. 628 |f perches. 

4:. What will be the cost of tilling in a street 600 it, long 
and 65 ft. wide, averaging 4^ ft. below grade, at $.52 a cubic 
yard ? Ans, $3380. 

5* How many bricks of average size will it require to 
build the walls of a house 48 ft. long, 25 ft. wide, and 21 fi. 
high, the wall being 13 in. thick, allowing 240 sq. ft. for doors 
and windows? Ans. 57435 bricks. 

SUPPI.EMENTARY EXA9IPL.F:N. 

To be omitted unless otherwise directed. 

6. Mr. Wilson had a well dug in his yard, 6 feet in diameter and 15 
feet 9 inches deep ; what did it cost at 50^ a load ? Ans. $8.25 — . 

7. What will be the cost of the bricks in a house 40 ft. square, 22 ft. 
high, the walls being three bricks thick, of Philadelphia brick, at |15J 
perM.? Ans. $1027.75. 

8. What will be the cost of digging and walling the cellar of a house 
•45 ft. by 24 ft., the cellar being 6 ft. deep and the wail 7 J ft. high and 

H ft. thick, if the excavating cost 45^ a load, and the masonry $4.25 a 
perch? Ans. $S74.b9^, 

MEASURES OF CAPACITY. 

36<>« Measures of Capacity are volumes used to deter- 
mine the quantity of fluids and many dry substances. 

36G. The Principal Measures of capacity are the gal- 
lon for liquid substances, and the bushel for dry substances. 

CAPACITY OF CISTERNS, ETC. 

3G7. "^^"^ Capacity of Cisterns, etc., is usually ex- 
pressed in gallons or barrels. 

3G8. The Standard Liquid Gallon of the United 

States contains 23! cubic inches, and is equal to about 8^1b 
A voirdupoia of pure water. 
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^69. The Barrel of 31^ galloas, xnd the hogshead of 
63 gallons, are used in measuring the capacity of cisterns, 
vats, tanks, etc. When used as the names of vessels, these 
terms express no definite quantity. 

The Imperial Gallon of Great Britain contains 277.274 c»ibic inches, 
and is equal to alH)iit 1.2 U. S. gallons. The beer gallon contaiiii} 282 
cubk' inches, but is now sebloni used. A cubic foot of pure water weighs 
1000 oz. Avoirdupois. 

Rule I. — To find the capacity of a cititern or vessel in 
gallons f divide tke contents in cubic inches by 231. 

Rule II. — To find the cvbif' inches in a given number of 
gallons, multiply the given number of gallons by 231. 

EXAHPI^ES FOR PRACTICE. 

!• How many gallons of water will a tank 6 ft. long, 4 ft. 
wide, and 2 ft. 3 in. deep, contain ? 

Solution. — The contents of the tank equal 6x4x2J, which are 54 
^ubic feet ; multiplying by 1728 to reduce to cubic inches, we have 93312 
cu. in. ; dividing by 231, the nundier of cubic inches in a gallon, we 
have 403 jf gallons. 

2. How many gallons of water are contained in a tank 15 ft. 
long, 3 ft. wide, and 3 ft. 6 in. deep ? Ans. 1118^ gallons. 

8. 'How many Imperial gallons would be contained in the 
same tauk? Ans, 981.55-f Imp. gal. 

4. How many cubic feet in a cistern containing 45 hogs- 
heads? Ans. 3T8|-|cu. ft. 

5. A cistern 8 ft. square contains 54 hhd. ; what is its 
depth? Ans.lAl—ft. 

0. How many barrels of water can be contained in a taok 
nicasuring 7 ft. square by 4 ft. deep? Ans. 46^^ barrels. 

7. How many hogsheads of water can be contained iu a 
well whose diameter within the curb is 4^ ft., and depth 12 
feet? Ans. 22.664- hhd. 

KlIPPKEWENTARY EXAMPJLES. 

To be omitted unless otherwit<e directed. 

8. The diameter of a well is 3.5 ft., and it contains 16^ hogsheads of 
water ; what is the depth of the water ? Au&. 14.4.44- ^<»' 
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9. A tank 4 yd. long, 2 yd. wide, and 6 ft. deep, is half full ; what ii 
the weight of the water ? Ans, 13,500 lb. 

10. A tank 7 ft. long, 6 ft. wide, and 3 ft. deep, filled with water, can 
be emptied by a waste pipe in 2 hours ; how many gallons are dis- 
charged in 1 minute ? Ans, 6y\ gallons. 

11. Mr. Com well constructed a tank in his attic 8 ft. 6 in. long, 4 ft. 
3 in. wide, and 2 ft. 6 in. deep; how many hogsheads of water will t 
hold, and what will be the weight? Ann. 10.72-f hhd. ; 5644JJ lb. 

12. A reservoir 32 ft. long, 27 ft. wide, and 10 ft. deep is f full vhen 
it becomes necessary to draw off the water in order to clean it out ; what 
will be the expense of pumping it out at 10 cents a hogshead ? 

Ans, $76.94+. 

CAPACITY OF BINS, ETC. 

370. The Capacity of Bins, etc., is usually expressed in 
bushels. 

371. The Standard Bushel of. the United States is a 
cylindrical measure 18tJ in. in diameter and 8 in. deep, con- 
taining 2150.42 cubic inches. 

The Bushel. — Grain, seeds, and small fruits are sold by stricken 
measure. Potatoes, corn on the ear, large fruits, coal and other bulky 
articles are sold by heaped measure. For practical purposes, we may re- 
gard 5 stricken bushels equal to 4 heaped bushels. 

Coal. — Coal is bought and sold in large quantities by the ton; in 
small quantities by the bushel, 28 heaped bushels being considered equal 
to a ton. 

Ordinary anthracite coal measures from 36 to 40 cu. ft. to the ton ; 
bituminous coal, from 36 to 45 cu. ft. to the ton. Lehigh white ash coal, 
egg size, measures about 34 J cu. ft. to the ton ; Schuylkill white ash, 35 
cu. ft., and pink, gray, or red ash, 36 cu. ft. to the ton. 

Hay. — Hay, when loose or in loads or upon a scaffold, measures about 
500 cu. ft. to the ton ; on a mow, 400 cu. ft. ; and in large well-settled 
stacks, 10 cu. yd. 

Rule I. — To find the capacity of a bin in bushels, divide the 
contents in cubic inches by 2160.42. 

Rule II. — To find the cubic feet in a given number of 
bushels, multiply the number of bushels by 2150.42, and 
divide by 1728. 

Note. — 2150.42 is to 1728 as 5 to 4, nearly ; hence a bushel is r early equal 
to 1 J ou. ft. Therefore, for practical purposes, ^ of the number of cubic feet 
eci'll equal the number of buaheU, and ^ of the number of bushels will equal th€ 
number o/ cubic feet. 
Notice also that ^ of the number oi \)UB\ift\% rtHckeiix mfta%nT* ^^xv<i^% "^\ 
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number of bushels heaped mecuure. Examples 5, 9, 10, 11, and 14 are solved 
by this rule. 

EXAMPLES FOB PRACTICE. 

1. How many bushels will be contained in a bin 8 ft. long, 
6 ft. ?-ide, and 3 ft. deep ? 

, S01.UTION.— The contents equal 8X6X3, or 144 cubic feet, which 
t;^|uals 248832 cubic inches; dividing by 2150.42, the number of cubic 
inches in a bushel, we have 115.71+ bushels. 

2. A bin is 16 ft. long, 7 ft. wide, and 2^ ft. deep; how 
many bushels will it hold ? Ans, 224.99 bu. 

H- What is the width of a bin 24 ft. long and 3 ft. 4 in. 
deep, to contain 640 bushels of wheat? Ans, 9,95+ ft. 

4- One division of an elevator is 25 ft. long, 15 ft. wide, 
and contains 2000 bu. of grain ; what is its depth ? 

-4ns. 6.63+ ft. 
5* A bin is 10 ft. 5 in. long, 7 ft. wide, and 3 ft. 6 in. deep ; 
how many bushels of shelled Qprn will it hold, if |- of the 
number of cu. ft. equals the nufllber of bushels ? 

Ans, 204| bu. 

6. A bin 5 ft. long, 4J ft. wldej and 3 ft. deep, is filled with 
Schuylkill white ash coal (35 cu. ft.); what is its value at 
$6.50 a ton? Ans, $12.53^, 

7. A shed 6 yd. long, 4iJ yd. wide, and 8 ft. high, is half 
full of Lehigh white ash coal (34^ cu^ ft.) ; what is the valine 
of the coal at $7.50 a ton ? Ans. $211,304. 

8. An ice-house 40 ft. long, 25 ft. wide, and 15 ft. high, is 
filled with ice; how many tons are there, if a cubic foot 
weighs 58J lb. ? Ans. 435|i tonM. 

SVPPIiEMENTARY EXAMPLES. 

To be omitted unless otherwise directed. 

9- A bin 8 ft. long, 6 ft. wide, and 3 ft. deep, is f ftill of barley ; what 
is its value at $1.25 a bushel ? Ans. $11)8. 

10. There is a rectangular box 4 ft. long, 3 ft. wide, and 2 ft. 4 in. 
deep ; how many bushels of apples will it hold ? how many of cran- 
berries? ^ Ans. 17f| bu. ; 22| bu. 

11. How many barrels of flour (196 lbs.) can be made from the con- 
tents of a bin 12 ft. long, 7 J ft. wide, and 4 ft, deep, if one bushel oi 
wheai makes 48 lb. of flour ? A-wi.n^^^^^vX. 
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12- A haymow is 24 ft. long by -18 ft. wide and 16 ft. high; what it 
the value of the hay when it is filled, quoted at $12 a ton, 400 cu. ft. to 
the ton? Ans,$1{yiM. 

1 li. Mr. Jenkins sold a rectangular stack of hay 8 ft. long, 7 ft. wide, 
and 6 ft. high, at $15 a um ; what was the value of the hay, 10 cu. yd. 
to a Ion? Ans. $18.66|. 

14. A crib filled with corn in tlie ear measures on the inside 20 ft. in 
length, 12 ft. in width, and 7 ft. in iieight; what will be the value of 
the corn when shelled at $1.05 a bushel, if 2 bushels in the ear make 1 
bushel when shelled? Ans. $564.48. 

NoTis. — Classes needing a shorter course can omit Arts. 372, 873, and 375. 

COMPARISON OF MEASURES OF CAPACITY. 

372. The Dry Gallon, or half peck, contains 268.8 cubic 

inches ; hence 6 dry gallons equal nearly 7 liquid gallons. 

Note. — The juipll will remember that the liquid g:allon contains 231 cu. 
In., and the old beer gallou 282 cu. iu. 

EXAHPLEN FOR PRACTICE. 

!• How many more cubic inches iu 495.3 dry gallons than 
in 495.3 liquid gallons ? Ana. 18122.34 cu. in. 

2. What part of 5 gal. 2 qt. of old beer measure is 3 gal. 
2qt. 1 pt. of liquid measure? Ans. .5399—. 

H. Plow many bushels of oats can be put in a tank that 
holds 4550 gallons of water? Ans. 488.765 — bu. 

4. How many gallons of water can be poured into a 
oushel measure ? Ans, 9.31 — . 

5. If 32 quarts of water are put into a vessel that holds 
exactly 32 quarts of strawberries, will they be more or less 
than the vessel will hold ? Ans. 302.4 cu. in. less. 

SVPPL.EME3rTARY EXAJ»IPLE.S. 

To be omitted unless otherwise directed. 

6. A dishonest milkman charged for milk 7 cents a quart, beer meas- 
ure, but wishing to cheat his customers, he measured it by the liquid 
quart; what was the loss to one taking 2 J gallons? Ans. 12J^ cents. 

7. A grocer sold molasses at 15 cents a quart, but the clerk, by mis- 
take, measured a day's sales by the dry quart ; he sold 25 gallons ; what 
did it cost a quart liquid measure? Ana. 12|| cents. 
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COMPARISON OF WEIGHTS. 

This subject may be omitted until review. 

97^. The Troy Pound and the Apothecaries' Pound 

each contains 5760 Troy grains; the Avoirdupois pound 
contains 7000 Troy grains. The Avoirdupois ounce con- 
tains 437^ grains, while the Troy ounce contains 480 grains. 

Rule. — Reduce the given denominations to grains, and 
divide by 480 to find Troy ounces, and 437^ to find ounces 
Avoirdupois, 

1. How many rings, each weighing 2 J pwt., can be made 
from a bar of gold weighiug I lb. Avoirdupois? 

Ann, 101 rings, 31 gr. remaining. 

2. What is the value of a silver pitcher weighing 2 lb. 10 
oz. Avoirdupois, at $2.25 per ounce Troy ? Ana, $86.13. 

8, Which is the heavier, 52f lb. of lead or 52.625 lb. of 
silver ? Ans. The lead. 

4. How many pounds of gold are actually as heavy as 
10 1b. of iron? Ans, 12|^ lb. 

5. How many times 31b. 10 oz. Troy is 5 lb. 12 oz. Avoir- 
Hupois? . Ans. 1.8229+. 

6. A young lady weighs 120 lb. Avoirdupois weight ; how 
much would she weigh by Troy weight ? Ans, 145f lb. 

7. If a druggist buys 251b. Avoirdupois of drugs at $8^ a 
pound, and sells them in prescriptions at the rate of 75/ an 
.5, what is the gain ? Ans, $65.10. 

COMPARISON OF MONEY. 

This subject may be omitted until review. 

374. The Pound Sterling is valued at $4.8665 ; and t e 
Franc at 19.3 cents ; the Mark at 23.85 cents. 

875. The Dollar weighs 25.8 gr.; the Half-dollar 192.9 
gr. ; the Sovereign 123.274 gr. ; and the Shilling 87.27 gr. 

1. How many dollars in £25? Ans. $121.66f 

2. How many dollars in £14 12 8.? An.H. $71.05. 
S. How many pounds in $256.16? Ans. £52 I2a.9d — 
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4. How many dollars in 240 guineas? An8, $1226.358. 
6. How many francs in £42? Ans. 1059.03 fr. 

6. How many £'s in 875 francs ? Ans. £34 14.03+8. 

7* How many marks in £340 ? Ans. 6937.568 marks. 

8. Hdw many pounds in 4375 marks? 

Ans. £214 8 s. 3 d.— . 

9. How many pounds Avoirdupois in 1000 sovereigns? 

Ans. 17.610f 
10. An ingot of pure gold was brought from California to 
be coined at the Philadelphia mint; if it weighed 151b. 8oz. 
Troy, how many gold dollars will it make, -^ of the coin 
being alloy ? Ana $3886; 7.08 gr., rem. 

]IIISCEL.l>AlirEOVS PROBI^EMS. 

1. How many planks laid crosswise, 1 ft. wide, will it take for 
a board walk 1 mi. 16 rd. long, and 4 ft. wide? Ans. 5544. 

2. How many bushels of grain can a farmer store in a 
bogshead containing 122 gallons ? Ans. 13.1 + bu. 

3. How much stair carpet will be required for a flight of 
18 steps, each 10 in. wide and 7iin. high? Ans. 8| yd. 

4. The cost of digging a sewer 1^ miles long, 5 feet wide, 
and 8 ft. deep, was $3716; what was the price per cubic 
yard? Ans. $.31||. 

5* A farmer has a mow 20 ft. long, 12 ft. wide, and 10 ft. 
deep ; how many toiis of hay does it hold ? Ans. 6 tons. 

6. From a quartz rock yielding silver at the rate of $123.75 
per ton, a miner obtained $75.64 worth ; what was the 
weight of the rock? Ans. 12 cwt. 22|f lb. 

7. If 4 persons can stand on one square yard of ground, 
how many people can be contained, in a public square 32 
rods on each side ? ^W8 123904, 

8. How many bunches of lath will be required for the 
walls and ceiling of a room 18 ft. long, 14 ft. wide, 10 ft. high, 
each bunch being estimated to cover 5 sq. yd. ? Ans. 19fJ-. 

9. I wish to carpet my parlor 25 ft.Xl7 ft. with Brussels 
carpet 26 in. wide ; what will it cost me at $1.87^ per yard, 

the strips running lengthwise and the pattern requiring an 
allowance ofS^ yd. for matching *i AifVA.^V^l.^^, 
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10. A Street 36 ft. wide, was paved with Nicholson pave- 
ment at $3.25 per square yard ; what did it cost to pave a 
square 32 rods long? Ans. $6864. 

11. A railroad tunnel is one-eighth of a mile long, aver- 
aging 24 ft. wide and 20ft. high; what did the excavation 
cost, at $1.50 a cubic yard ? Atis, $17^00. 

12. How many -freight cars will be required to transport 
2000 bu. wheat, 24000 lb. being the weight allowed for a 

single car? Ans. 30 cars. 

13. A coal-dealer has a wagon which holds exactly one ton 
of Schuylkill red ash coal (36 cu. ft.) ; if the wagon-bed ia 
Tj ft. long and 4^ ft. wide, what is its depth? Aiis. 12| in. 

14. I used the earth taken from 4 cellars in grading a lot 
of ground; if the cellars were 30X21 ft., 28X18 ft., 24X16 
ft., and 32X24 ft., respectively, and 5 ft. deep, how much 
earth did I use ? Ans, 423| loads. 

SUPPI^EIIIENTABY £XAMPL.£S. 

To be omitted unless otherwise directed. 

15. What costs the excavation for a cellar 5J feet deep under the 
TOain building of a dwelling-house 30X25 ft. and an excavation for the 
walls of an L 16 ft. square, 1 J ft. wide, and 2 ft. deep, at 50^ per cubic 
fard? ^ns. |78.88f. 

16. What costs the plastering of a house of 12 rooms, tliere being on 
each story 4 rooms 14 X 15 ft. and a hall 30 X 8 ft. ; the first story being 
10 ft. high, the second 9J ft., and tlie tliird 8J ft., allowance being also 
made for 24 doors 7 X 3 J ft., and 30 windows 6X3 ft., at 30^ per sq. 
yd.? Ans. $357.86?. 

17. Required the cost of a cellar of a house 40X30 ft., the different 
items being as follows : excavating cellar, 4 ft. deep at 50/ per cu. yd. ; 
cellar wall, 7 ft. high and 18 in. thick, the lower 4 ft. common masonry, 
@ $3.15 a perch, and the upper 3 ft. cut stone at 16^ per sq. fl. 

Ans. $263 — . 

18. Required the cost of the brick- work of the same house, the walla 
being 35 ft. high and 13 in. thick, and gable 10 ft. high, using common 
bricks at $10 per M., bricklaying costing $3 per M., allowing for 3 doors, 
each 7 ft. Dy 3i *>., and 30 windows each 6 ft. by 3 ft. Am $1258.915 



\ 
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INTRODUCTION TO PERCENTAGE, 

HESfTAL EXEKCISES. 

1. A gain of $2 on $5 is a gam uf how many dollars on t?u hun 

Solution. — If the gain od $5 1b $2, uu $100, which is 20 times $5, th« 
p^in is 20 times $2, or $M), 

2. A gain of $3 on $5 is a gain of how many dollars on tTis hufk- 
dredf 

3. What is the gain on a hundred when the gain is 4 on 20? 5 od 
20? 4 on 25? 

4. If the gain on $100 is $25, what is the gain on $4? on $127 on 
$20? 

5. If the gair on $100 is $20, what is the gain on $5? on $15? od 
$25 ? 

(^. If the gain on $100 is $40, wiiat is the gain on $1 ? on $12? od 
$36? 

I, If the gain on $100 is $25, what part of ihe $100 equals the gain ? 

8. If the gain on $100 is {r>40, what part of the $100 equals the gaint 

9. If the gain on $24 is at the rate of 25 on the 100, what is the 
gain ? 

10. If the gain on $25 is at the rate of 20 on the 100, what is the 
gain? 

II. What is the gain on $50 at the i^ate of 10 on the hundred f 
1*2. What is the gain on $250 at the rate of 20 on the hundred f 

13. What is the gain on $360 at the rate of 15 on the hundred? 

14, What is the 7'ate per hundred at a gain of $6 on $30 ? 
1.5. What is the rate per hundred at a gain of $15 on $60? 

10. Per cent, means the same as per hundred; what then can wecaQ 
the rate per hundred f Ans, Mate per cent. 

11. A gain of $20 on $80 is a gain of what per cent.t 

18. A loss of $15 on $75 is a loss" of what per cent? 

19. What per cent, is a gain of 20 on 40? 5 on 25 ? 4 on 80? 3 OD 
eo? Son 200? 

20. What is 5 per cent, bf 80 ? 4 per cent, of 24? 20 per cent of 
40? 25 percent, of 48? 

Solution. — 5 per cent. Is at the rate of 5 on the 100, and since 5 is ^ of 
100, 5 per cent, of 80 is ^ of 80, which is 4. 

21. What is 50 per cent, of 24? 80 per cent, of 60? 40 per cent of 
35? 60 per cent^ of 45 ? 

i!2. What per cent, is a gain of 15 on 60? 18 on 72? 12 on 48? 1« 
9r} SO? 20 on 60? 15 on 90? 
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SECTION VIIL 

PEECENTAGE. 

870« Percentage is the process of computati m in which 
i^e basis of comparison is a hundred. 

3TT« The Term per cent from per, by, and centum^ a 

hundred — means by or on the hundred; thus, 6 per cent, of 
any quantity means 6 of every hundred of the quantity. 

378. The Symbol of Percentage is %. The per cent 

may also be indicated by a common fraction or a decimal; 
thud6%=Tfj=.06. . 

3T9. The Quantities considered in percentage are the 
Haae^ the Rate^ the Percentagey and the Amount or Differ- 
ence. 

3^0. The Base is the number on which the percentage 
i8 roniputed 

•i^l* The Rate is the number of hundredths of the base 
which are taken. 

:iH!3. The Percentage is the result obtained by taking 
a certain per cent, of the base. 

383. The Amount or Difference is the sum or differ- 
ence of the base and percentage. They may both be em- 
braced under the general term Proceeds. 

Note.— 4d computation the rate Is usually expressed as a decimal. Fot 
the difference between R<Ue and rate per, ceiU., see JBrooks's Philosophy of 
Arithttietie. 

EXPRESSION OF THE RATE. 

1. Express 4% as a decimal and common fraction. 

Soi-UTION. — Since per cent, is so many on a operation, 

hundred, 4^ of a quantity is .04 of it; or, as 4fl^__ ()4__ 4 --. i 
a common fraction, y^^ or ^ of it. * ^' "* 

Express 

2. 5%. Ans. .05 or ^. 4. 7%. Ans. .07 or y^^ 
8. 6^. Ans. .06 or ^. 6. 8%. An^. .08 or ^. 
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«• 10%. Ans, .10 or ^. 

7. 11^%. Ans. .11^ or i. 

8. 12|%. Ana, .12^ or |. 

9. 16|%. Ans. .IGfor^. 



10. 33^%. Ans, .33i or (. 

11. 37i%. -4ri3. .37J or J 

12. 1%. ^n«..005. 
18. 1%. -4n«. .0025, 



884. Cases. The subject of percentage is convenieQtlj 
treated under three distinct cases : 

1. Given the rate and base, to find the percentage or pro- 
ceeds. 

2. Given the rate and percentage or proceeds, to find the* 
base. 

3. Given the base and percentage or proceeds, to find the 
»*ate. 

Note. — Authors usually present the subject In five or six cases, but it is 
thought that the method here adopted is to be preferred, ou account of Its 
logical accuracy and practical convenience. 

CAS^ I. 

88&« Oiverif tfie base and the rate, to find the per-- 
cefitage or tfie proceedft. 

U What is 6% of $275? What is the amount of $276, 
i&creased by 6% of itself? 

OP£BATION. 

$276 

Solution.— 6^ of $275 equals .06 times $275, Qg 

which, by multiplying, we find to be $16.50. ^ '-^ 

OPEBATION. 

Solution. — A number increased by 6 % , or .06 times •276 

itself, equals 1.06 times itself; 1.06 limes $275 equals i Ag 

$291.50. £K?:f^ 

$291.50 

Rule I. — Multiply the base by the rate, to find the per* 
centage. 

Rule II Multiply the base by 1 plies the rate, to find th^' 

amount; or by I minus the rate, to find the differ ence. 

NoTBS. — 1. When ^^e rate gives a small common fraction, take such a 
part of the base as is indicated by this fraction. 

2. The amount equals the base plvA the percentage ; the d^erenet eqiia«e 
the base minuA the x)ercentage. 

exabipi.es fob practice 

What is 

S. 12% of 4 75? AwA. 6t 
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n. 8% of 1875? An8, 150. 

4. 25% of 948 miles? . Ans. 23T. 

5. 12i% of 1256 rdJ Ans, 157. 

6. 85% of 1840yd.? , Ans. 644. 

7. 66f% of $124.65? Ans, $83.10. 

8. 33^% of $234.54? Ans. $78.18. 

9. 45% of 18|? Ans, 8.43|. 

10. 1% of $348 ? Ans. $2.61. 

11. 1% of f|lb. ? Jns. .12 oz. 

12. Find 25% of 461b. 12| oz., Av. Ans, 111b. 11^ oz. 
18. How much is 42^% of 61b. 8 oz. 12pwt. 

Ans. 21b. 10 oz. 5^pwt. 
14. A grain dealer bought 600 bar. of Western flour, and 
sold 16§% of it; how many barrels remained? Ans. 500. 
. 15. A man's income is $1800 a year, of which he pays 
12% for house rent; what rent, does he pay? Ans. $216. 

16. If the bread made from a barrel of flour weighs 33^ 
per cent, more than the flour, what is the weight of the 
bread? Ans. Ml^lh. 

1 7. Mr. Hamlin had 360 acres of land, and sold 33^% of 
it , how many acres remained ? Ans. 240 acres. 

18. The silver coin of the United States contains 10% of 
alloy; how much pure silver is there in 16f oz. of silver 
coin ? Ans. 15 oz. 

19. A land agent bought 1016 acres of land, and sold 12^% 
to Mr. Chase and 37^% of the remainder to Mr. Dunn ; how 
much remained ? . Ans. 555f acres. 

20. How much linseed oil can be extracted from 1 cwt. 
27 lb. of flaxseed, if flaxseed contains 11% of oil, and a pint 
of oil weighs j of a pound ? Ans. 2 gal. 1.31^ qt. 

21. A clerk^s salary is $2000 a year ; he spends 10% of it 
the first quarter, 15% the second, 6% the third, and 4% the 
fourth ; how much did he save ? Ans, $1300. 

22. Mr. Walton's income is $2500 a year, of which he 

spends 30% for board, 12^% for clothes and books, and 10% 

for incidentals ; what does he save in a year ? 

An%. %Vi%\.^^ 
10 
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2t!. A man owning j of a machine shop worth $10,000» 
sold 16f ^ of his snare to his brother-, what part of the whole 
shop did he still retain, and what was its value ? 

Ans. f ; valne, $6250. 

CASE U. 

8S0. Cri/veUf the rate and the percent€ige or pro* 
teeds, to find tlie base* 

!• 60 is 5% of what number? What number, increased 
by 20% of itself, equals 360? 

Solution. — If 60 is 6% of some number, then opebation. 

,05 times sonie number equals 60; if .05 times «(mt« 60 • .05-^1200 
number equals 60, the number equals 60-5- .06, 
which is 1200. 

Solution. — A number increaseii by 20%, or operation. 

.20 of itaelf, equals 1.20 times the number ; and if ^qq _j_ j, 20 =300 
1.20 times a nwniher equals 360, the number equals 
360 -t- 1.20, or 300. 

Rule I. — Divide the percentage by the rate, to find the 
base. 

Rule II Divide the amount by 1 plus the raie, or the 

difference by 1 minus the rate, to find the base, 

EXAMPliES FOR PRACTICE. 

Of what number is 



2. 45 20% ? Ans. 225. 

3. 75 25%? Ans. 300. 

4. 1121b. 40%? ^718. 2801b. 

5. 456 A. 30% ? Ans, 1520A. 



6. ^ 33^% ? Ans. f 

7. 7f75%? Ans. lol* 

8. $645 62|%? Jns. $1032. 

9. $450f 12^%? Ans. $3606. 



10. What number increased by 40% of itself equals 1694? 

Ans. 1210. 

11, What number diminished by20%of itself equals 468 f 

Ans. 585. 
12* What fraction increased by 16% of itself equals ff ? 

Ans. I* 
18. What fraction diminished by 36% of itself equals | ? 

Ans |. 
14. 42 A. 112 P. is 16|% of how much land? 

Am.^^^A 32P 
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16. 14 lb 10 oz. 16 pwt. is 33 J % more than what number ? 

-4ns. ll^lb. 2 oz. 2 pwt. 

16. A bookkeeper spends $600 per year, which is 24% of 
iiis salary ; required his salary. Ans. $2500. 

17. A young farmer owns 320 acres of land, which is 15% 
of what his father owns ; how much has the father? 

, Ans. 2133^ A. 

18. A newsboy earned $15, which was 30% of what he 
then had in bank; how much had he in bank? Ans. $50. 

19. A teacher spends 24% of his salary, and can thug 
save $760 a year ; what was his salary? Ans. $1000. 

20. Mr. Hays drew 35% of his bank deposit to pay a 
debt of $4788.56; what was his deposit? .4n«. $13681.60. 

21. A man bought some flour and sold 25% of it to A, 
and 33^% of the remainder to C ; how much did he buy if 
he sold C 640 barrels? Ans. 2560 bar. 

22. Mr. Herr drew 62^% of his money from the bankt 
and paid 33^% of it for a house worth $4500 ; how much 
money had he remaining in bank? Ans, $8100. 

23. A lady invested 90% of her money in bank Stock, and 
some time after sold 33^% of the stock, and still had $4500 
invested ; required the whole amount of her money. 

Ans. $7500. 
CASS in. 

38y • O-iven, the base and the percentage or the pro^ 
ceeds, to find the rate. 

!• 20 is what per cent, of 80 ? 

Solution. — If 20 is some per cent, of 80, then 80 operation. 
multiplied by some rate equals 20: if 80 multiplied 20-^-80=26 
by amne rale equals 20, the rale equals 20 divided by 
80, which is .25, or2dfo, 

2. 240 yd. being increased by a certain per cent, of itself 
equals 300 yd. ; required the rate. 

Solution.— 300 yd. minus 240 yd, equals 60 yd., operation. 

which is the percentage. If 240yd. multiplied by 3qq 240=60 

tone rate ec|uals 60 yd., the rate equals 60 divided 60-^-240^ 25 
by 240, which is .25, or 25%. 

Rule I — Divide the percentage by the base,, to find thM 
rate. 
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Rule II. — Divide the difference between the proceeds and 
base by the base^ to find the rate. 

Note. — The rate may also be found by dividing the proceeds by the base 
and taking the difference between 1 and the quotient. 

exampi.es fob practice. 

What per cent, of 

8. 360 is 90 ? Ans, 25%. 6. $880 is $528 ? Ans. 60% 

4. 675 is 135? Am. 20%. 7. f is |? Ans. 90% 

5. 900 is 360? Ans. 40%. 8. f is f ? Ans. ib<^Jo 

9. 32% is 5i% ? Ans. 16|%. 

10. 4.5% is 3.37J% ? Ans. 75%. 

11. 936 yd. is 312 yd. ? Ans. 33^%. 

12. 18 lb. is 5 lb. 8 oz., Av. ? Ans. 30f %. 

13. The base is $14.10, the percentage $2.35 ; what is the 
rate? ^ws. 16f %. 

14. If a miller takes 10 quarts of every bushel he grinds 
for toll, what per cent, does he take for toll ? Ans.^\\%. 

16. My income last year was $1800 and my expenses 
$1356 ; what % of my income did I expend ? Ans. 75^%. 

16. A regiment went into battle with 960 men, and came 
out with 600 men ; what per cent. was lost? Ans. 37^%. 

17. A merchant's liabilities are $15760, and his assets 
$7289; what % of his debts can he pay? Ans. 46^%. 

18. A merchant bought 275 barrels of flour, and after 
losing 20% of it, he sold 25% of the remainder ; what per 
cent, of the whole remained ? Ans. 60%. 

19)i A put $780 in a savings bank, which was 15% of all 
his money, and afterward deposited 25 % of the rest of his 
money ; what per cent, of all his money had he then in 
bank? ^ns. 36^%. 

20. A gold eagle of the United States weighs 258 gr. and 
the alloy in it weighs 25.8 gr. ; what per cent, of the coin 
is alloy? Ans, 10%. 

21. 35 per cent, of a regiment being sick, only 637 men 
were able to enter battle, of whom 4- were killed ; how 
many did the regiment number, and what per cent, of th« 
tirhole Dumber were kiWed 1 A.n)^. ^%^ \svw!l\ 9^%. 
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GENERAL FORMULAS. 

L These methods aud rules may all bo represented 
In general formulas as follows: 



CASE I. 

1. Ba8exrate=Percentage. 

2. Base x(l-|-rate)= Amount. 
8. BasexCl— rate)=Dilference. 



CASE II. 

1. Percentage-i-rate=base. 

2. Amountr-r-(l-f-rate)=ba8e. 

3. Diffcrence-i-(l — rate):r-:ba8e. 



CASE III. 

Percentage-4-base=rate. 
Amount-i-ba8e=l-f- rate. 
Difference-r-base=l— rate. 

Note. — These formulas apply to all the cases iu the practical applica- 
UonB, and may be used instead of the rules, or with them, as the teachei 
prefers. 

APPLICATIONS OF PERCENTAGE. 

389. The Applications of Percentage are extensive, 

owing to the great convenience of reckoning by the hundred 
in business transactions. 

390* These Applications of Percentage are of two 
classes; those not involving time and those involving time. 
The following are the most important of these applications • 



1st class. 

1. Profit and Loss. 

2. Commission. 

3. Stocks, Dividends, etc. 

4. Premium and Discount. 
,5. Brokerage. 

6. Stock Investments. 

7. Taxes. 

8. Deities or Customs. 



2d class. 

1. Simple Interest. 

2. Partial Payments. 

3. True Discount. 

4. Discounting and Banking. 

5. Exchange. 

6. Compound Interest. 

7. Annuities. 

8. Insurance. 



Notes. — 1. In the different cases of the application of percentage, carp 
should be taken to see clearly the 6a.se upon which the percentage le reck- 
oned. 

2. A percentage deducted from the price of goods is called a IHsccnirU 
and is treated under Prvjlt arid Loss. Successive Discounts^ called Trhnie 
Discounts are often taken off, as "10 and 6 per cent, off," meaning U 
per cent, off and 6 per cent, off of the remainder. 

3. The subject of percentage has been greatly extended by the fact i»f 
our money system reckoning a hundred cents to a dollar. Pupils shov^ 
r^uicmber, however, that n^r cent, ami cent.n are two distinct thiiigs. 



I 
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PROFIT AND LOSS. 

891 • Profit and Loss are terms which denote the gain 
or loss in business transactions. 

89I3. The Quantities considered are as follows : 

1. The Cost, which is the base, 

2. The Bate of profit or loss. 

3. The Profit or Loss, which i^ the percentage. 

4. The Selling Price, which is the amount or difference 

Note. — In markiug goods it is customary to take one or more words or 
A phrase or sentence, consisting oi' ten diHerent letters, and let each letter 
In succession represent one of the Arabic tigures. The prices marked thus 
can only be read by those who have the key. 

CASE I. 

393. diven, the cottt and rate of profit or loss, to 
find the j^rofit or loss, or the selling jprice* 

1* A man bought a horse for $250, and sold it so as to gain 
20% ; what did he gain ? 

OPERATION. 

Solution. — If the horse was bought for $250 and sold $250 

at a gain of 20 ^ , the gain was .20 times $250, which is 20 

^^' Isoioo 

Rule I. — Multiply the cost by the rate^ to find the profii or 
loss. 

Rule II. — Multiply the cost by 1 plus the rate of profit^ or 
by 1 minus the rate of losSy to find the selling price. 

EXA9IPI.E8 FOR PRACTICE.) 

8. I bought $640 worth of English prints and sold thero 
at a gain of 12% ; what was the gain ? Ans. $76.80. 

3. Mr. Morgan sold his house, which cost $3680, at a lo ft 
of 5% ; what did he receive for it? Ans, S3496. 

4. A man weighing 162 lb., loses 33^% of his weight in a 
month ; how much did he then weigh ? Ans. 108 lb. 

5. A dealer bought coal at $3.75 a ton, which he sells at 
20% advance ; what was his price? Ans. $4.60. 

6. I bought 35 tons of iron for $157.50, and sold it at 12^% 
advance; what did I gain a lout Ans.-$.56i. 
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7. I sold a lot of envelopes marked $7.50 ^ A. at 10 and 
10% oif^ what was the price received? Arts, |6.075. 

8. A lot of valentines marked $15 were sold at 25, 20, and 
10% off; what was the selling price? Ans. $8.10. 

9. What deduction from price is 10 and 15% off? what 
deduction is 5, 10 and 15% off? Ana. 23 J% ; 27Jf %. 

10. A grocer retails flour which cost $6.50 a barrel, at 
lfi% advance ; what is his price per pound ? Ans, $.04 — . 

11. What is the difference between 10% on and 5 and 5% 
CD? 20 and 10% on and 20 and 10% off? Ana. J% ; 60%. 

12. An agent gets 40% off list price of Steinway's pianos, 
and sells at a gain of 25 % ; what does he receive for a $650 
piano ? Ans. $487.50. 

13. Mr. Bowman is obliged to mark down old-fashioned 
goods 20% ; what does he deduct from those marked 6^/, 
12i/,18i/,25/,and40/? Ans. li/; 2^/; 3i/; 5/; 8/. 

14. A merchant bought 84 yd. of French chintz, at 20/ 
per yard, and sold it at a gain of 33^% ; what did he gain 
in the transaction ? Ans. $5.60. 

15. Henry bought a boat for $850 and sold it at a gain 
of 25%, and the buyer sold it at a loss of 20% ; what did 
the latter receive for it ? Ans. $850. 

16. Mr. Warner's key for marking goods is, "now be 
quick ;" if he buy a lot of calicoes at 10/ a yard, how must 
he mark them to gain 35% ? Ars. nw^. 

CASS n. 

394. Criven, the mte and the profit or lorn, or the 
BeUUtg pricSf to find tfte cost. 

1. A man gained $28 on a watch by selling it at a gain of 
25% ; what did the watch cost? 

Solution. — At a gain of 25% , .25 times the operation. 

ro8< eciuals the gain, which is $28; if the cost $28 -i- 25 = $112 
multiplied by .25 equals $28, the cost equals 
$28 divided by .25, or $112. 

Rule I. — Divide the profit or loss by the rate^ to find the 
cost. 

Rule II. — Divide the selling price by 1 plus the raUi of 
i^^ojit. or- ?}f/ 1 nit fins* f.hp raip o/ l/>«a, to jlnA tK*M50«*. 
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exa9ipi.es fob practice. 

I 

2. A merchant lost 15% by selling damaged deJaines ai 
11/ a yard ; what did they cost him ? Ans. 20/. 

8* Flour, sold at $7.54 a barrel, yields a profit of 16% ' 
what did it cost per barrel ? Ans. $6.50. 

4. A farrier sold a set of sable furs at 12^% less than 
cost, and lost $25 ; what did he get for them J Ans. $175. 

5* What must I ask for silks that cost me $2.25 a yard so 
that L may fall 5% on my price and stillmake 15%? 

Ans. $2.72^. 

6. A merchant's income is $5760 in a year, at a gain of 
18J% on his capital ; how much would have been his income 
at a gain of 25% on his capital ? Ans. $7680. 

7. By selling my interest in a lead mine for $16,872, 1 gain 
14% ; how much would I have received for it if I had lost 
14% ? Ans. S12,728. 

8. Prof. Winslow loses 16% by selling his library for 
$960 less than it cost ; what must he have received for it ii 
he had gained 16% ? * Ans. $6960. 

9. On opening a case of goods that cost me $1.20 a yard, I 
find them slightly damaged ; how shall I mark them that I 
may abate 25% and lose only 5% ? Ans $1.52. 

10. A speculator sold two dwelling-houses for $6090 each; 
on one he gained 16%, and on the other he lost 16% ; how 
much was gained or lost by the transaction ? 

Ans. Lost, $320. 

11. A merchant bought a quantity of paper muslin @ 8/, 
i*nd marked it so that he could fall 9^% on his marked 
price and gain 25% on cost; how must he mark it? 

1 Ans. 11/. 

12. Mr. Baker sold Mr. Albert a farm for $85 an acre, 
and lost 15% on it; Mr. Albert sold the farm afterward to 
Mr. Hull, and made 15% ; did Mr. Hull ptfy more or less 
an acre than Mr. Baker? Ans. $2.25 less. 

13. Mr. Smith's key for marking goods was "Republi- 
can ;" if he marked some silks e. bn and gained at that rate 
' /^^ on the cost, what was the cost per yard ? Ans. $2.25. 
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CASE III. 

)9%m Given, the cost and t/ie pro/it or loss or the 
selliuf/ price^ to find the rate. 

1« A man bought a horse for $200 and sold it at a loss 
of $20 ; what was the loss per cent. ? 

Solution. — Since $200, the 6a,se, multiplied by operation. 

the ratej ecjuah* $20, tlie rate imist etjuai $20 divided $20 • $200 lO ' 

Sy $200, wliich is .j.0, or 10%. 

Rule I. — Divide the profit or loss by the cost^ to find the 
rate. 

Rule II — Divide the difference between the cost and the 
selling price by the cost, to find the rate, 

EXAMPLES FOR PRACTICE. 

t. Some muslin was bought for 8^/ a yard and sold for 
i2j/f ; what was the gain % ? Ans. 50%. 

3. I sold a lot of damaged goods that cost me $.84 a 
yard for $.63 ; what was the loss per cent? An3,'2b%. 

4. If I buy paper at $3.5Q a ream and sell it at 25^ a 
quire, what is the gain % ? Ans. 42^%. 

6. If I buy at 20 and 10% off and sell for 20 and 10% 
on, what % do I gain? if I buy for 5 and 10% off and sell 
for 10 and 20% on? ~ Ans, 83^.% ; 54ff %. 

6. Bought valentines at 25, 20 and 10% off and sold for 
10 and 5% on; what per cent, did I gain? Ans, 113|%. 

7. I bought a lot of goods for 15% below market price, 
and sold them for 15% above market price; what % did 1 
ckar? Ans. 35^%. 

8. A man shipped 600 barrels of flour, and lost 16|% of 
it by a storm; he sold 75% of the remainder; what % of 
tao wiiole remained ? Ans. 20f %. 

9. Mr. Jackson bought 500 shares of mining stock for 
$9000, and sold 400 shares for what they all cost ; required ^ 
the gain per cent. Ans. 25%. 

10. Henry sold his horse and carriage for $450, and 
thereby cleared ^ of this money ; what would he have 
gained % by selling them for $390? Ans. S\%. 

11. I bought a watch for $120, and set aucb a ijrlcft ou U 
W* 



f 
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that after falling $12, I still made 15% on the purchase; 
what % did I abate from the asking price ? Ans, 8%. 

12. A lady sold her piano for $350, and thereby cleared 
20% of this money ; what would she have gained %, if she 
hdd received $70 more than she did ? Ana. 50%. 

13. Mr. Marble bought a lot of cassimeres @ $3.75, and 
marked them n.no-, his key being "John Marble;" wha 

o 

was his gain % at the marked price? Ans. 18%. 

14. 1 offered my house for sale at 35% advance on its 
cost, but finding no purchasers at' that price it was finally 
sold at 35% less than was first asked; what was the gala 
or loss % ? Ans. Loss 12^%. 

15. I bought base balls marked $12 a dozen for 50 and 
10% off, and sold them to Jones for 25% advance, who sold 
them at $1 apiece ; what % did Jones gain ? Ans. 77^%. 

COMMISSION. 

396. Commissioil is a percentage paid to an agent foi 
the transaction of business. 

39 7« An Agent is a person who transacts business for an- 
other ; he is often called a Commission Merchanty a Factor , etc. 

398* The Base in Commission is the actual amount of 
the sale, purchase, collection^ or exchange. 

399. The Net Proceeds is the sum left after the com- 
mission and charges have been deducted from the amount of 
a sale or collection. 

400. The Entire Cost is thie sum obtained by adding 
' the commission and charges to the amount of a purchase. 

401. The Quantities considered are : 1. The Amount 
sold, bought, etc.; 2. The Rate of Commission ; 3. The Ccwji- 

' mission ; 4. The Entire Cost or Net Proceeds. 

The goods forwarded lo be sold on coiumisflion are called a cofmgnr 
ment; the person sending them is called the coiisujnor; and the person to 
whom they are sent, the con8i(/nee, or Factor. An agent residing at a 
great distance from his employer, is often called a correspondent; tbi per- 
*»n for irhorri an affent d»#« husinew; is (valled the Principal. 
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CASK I. 

40S* OiveHf the base and rate to find the f^mmis* 
sion or net proceeds ^ or entire cost, 

. 1. An agent bought a house for $8650, his rate of com- 
mission being 3^% ] what was his commission? 

OPERATION. 

Solution. — The commission was .03 J times $8650, $8650 

which eciuals $302.75. 03^ 

$"302.75 

Rule I. — Multiply the bame by the rate^ to find the commis- 
tsion. 

Rule II Multiply the base by 1 minus the rate^ to find 

the net proceeds ; or by 1 plus the' rate^ to find the entire cost, 

EXA9IPL.ES FOB PRACTICE. 

2. A factor sold goods to the amount of $7650, rate of 
commission being 3^%; required the commission and the 
amount paid over. Ans. $7395 paid over. 

3. A sells $5472 worth of dry goods, charging S^% com 
mission and 1^% for insuring payment; what sum will he 
remit to his employer ? Ans. $5212.08. 

4. A Iftwyer having a debt of $1536 to collect, compro- 
mises for 95%; what is his commission at 4^.%, and what 
does he remit to his employer ? Ans. Com. $65.66. 

5. Mj agent bought 40 horses for $150 each, and paid $25 
for their keeping and $80 for transportation; his commission 
was 3^% ; what did the horses cost me ? Ans. $6315. 

0. What would be the net proceeds of a sale of 450 bbl. of 
prime mess pork @ $17.12^, allowing 2^% commission, and 
paying 5/ a barrel storage for 30 days? Ans. $7491.09. 

7. A tax collector had a warrant for $25,850, upon which 
he collected $12,500 at 1^%, and the balance at 2^%; 
required the amount of the collector's fees. Ans. $521.25. 

8. An architect was employed to erect a city hall which 
cost $75,000, and was allowed |% for plans and specifica- 
tions, and l^% for superintendence ; but on settling accounts 
he claimed $1500 ; how much did he overcharge the city ? 
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CASK II. 

403* Olvetif the rate and the cormnission or the nek 
proceeds or the entire cost^ to find tJie base* 

1. An agent receives $84 commission for buying goods,«t 
the rate of 1^%, what was the cost of the goods ? 

Solution. — At a comraission of 1J%, .01 J times operation. 

the cost^of the goods equals tiie commission, which g^ 

is $84; hence, the cost equals 84 divided by .Oli, — — =6300 

which we tind is $6300. '^^t 

2. An agent receives $4920 to be invested in coUon 
after retaining his commission, 2^%; required the amount 
invested. 

Solution. — The sum to be invested, increased by operation. 

2J% of itself, equals ].02i times the sum, which 4920 

equals $4920. If 1.02* times the swwi equals $4920, r7^iTT=4800 

the »wm equals $4920 divided by 1.02 J, which we find ^-^^l. 
is $4800. 

Rule I. — Divide the commission by the rate, to find the 
base. 

Rule II. — Divide the net proceeds by 1 minus the rate, or 
the entire cost by 1 plus the rate, to find the base. 

EXAMPI.ES FOB PRACTICE. 

8. A lawyer's commission for making collections for a firm 
at 2^% is $1600; how much did he collect? Ans. $64,000. 

4. A miller sent his Detroit agent $92t0 to be invested in 
flour, after deducting his commission of 3% ; what was the 
commission ? Ans, $2t0. 

5. jAn agent buys hides on commission, at |%, and pays 
$25 for cartage; the entire bill was $4558.75 ; what was the 
commission? Ans. $33.75. 

6. A commission merchant sells goods for a party, at 1^%, 
and charges 2^% for guaranteeing the payment of the 
money; his commission was $284.25; required the amount 
of goods sold. Ans. $7580. 

7. A cotton factor received $1132.71 to invest in cotton 
at $.24 a pound, deducting 3^% commission; how many 

pounds did he buy ? Ans. 4560 lbs. 

ft A I? agent bought 40 botafta oii <iOTxvm\%«vckW,^\.<\^o ; he 
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paid $25 for keeping and $50 for transpoitation, which, with 
his commission, amounted to $345 ; what did the horses cost 
apiece ? Ans. $150. 

9. I sold some goods on commission at 5%, through an 
agent, who charged me S% ; nay commission, after paying 
my agent, was $388 ; required the agent's commission, my 
commission, and the money paid to my employers. 

Ans. My com., $9tO ; agent's, $582 ; sum paid, $18,430. 

CASE^III. 

404* G-ivefi^ the base antl the conunisfnofi or tlie net 
proceeds or the entire cost, to find the rate* 

1. A commission merchant collects $7860, and his. com- 
mission was $393 ; required the rate of commission. 

Solution. — The commission, $393, equals the operation. 

base, $7860, multiplied bv the rate; hence, the rate $393- 

equals $393 divided by $7860, which we find is .05, ^^^tt = .05 

or 5%. *"86^ 

Rule I. — JDimde the commission by the base, to find the 
rate. 

Rule II. — Dimde the difference between the base and the 
net proceeds or the entire cost, by the base, to find the rate. 

EXA9IP1.ES FOB PRACTICE. 

2. A factor sold some land, and paid over $7742.10, re 
taining $117.90 as commission ; required the rate. 

Ans. 1^%. 
3* An agent bought some flour, paid $54^ storage, and 
charged $180 commission; his entire bill was $8234^; what 
was the rate of commission ? Ans. 2^%. 

4. I sold a consignment of cotton goods through an agent 
for $2500; my commission was $112 50, and I paid the 
agent $37.50 ; what was the rate of commission of each ? 

Ans. Mine, 4^% ; Agent^s 1^%. 

5. My factor sold a consignment of sugar for which he 
remitted a note for $8500; he charged $127.50 for guaran- 
teeing payment and $191.25 for commissi du ; what was hia 
•*ate of commission and of guaranty ? 

Ans, Com. V^% \ ^>i«u^^\i\73 AVio 
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STOCKS AND DIVIDENDS. 

40IS. A Company is an association of individuals for 
the transaction of business, 

406. A Corporation is a company regulated in its 
operations by a general law or a special charter. 

40T. The Stock of a company is the capital invested in 
the business. The owners of stock are called Stockholders 

408* A Share is odc of the equal parts into which the 
stock is divided. A share is usually $50 or $100. 

400. An Installment is a sum required of stockholders 
as a payment on their subscription. 

410* A Dividend is a sum paid to stockholders out of 
the gains of the company. 

41 1. An Assessment is a sum required of stockholders 
to meet the expenditures or losses of the company. 

413. The Base upon which dividends and assessments 
are estimated is the original or par value of the stock. 

413. The Quantities considered are as follows: I. The 
Stock ; 2. The Bate; 3. The Dividend or AsBessmeni, 

CASE I. 

414. Givetif the stock and rate of dividend or <m- 
sesstnent, to find the dividend or tissessnient. 

1. A owns $20,000 of the stock of a bank which declares 
a dividend of 8% ; what is his dividend? 

OFEBATION. 

Solution. — If A has $20,000 worth of stock, and $20000 

the bank declares a dividend of 8^, his dividend is Qg 

.08 times $20,000, which is $1600. $1600*00 

Rule. — Multiply the par value of the stock by the rate 
to find the dividend or assessment. 

Note. — It is often convenieut to find the result by multiplying the dl^ 
dend or assessment on one share by the number of shares. 

exampi.es for practice. 

^. Miss Atherton receives a 4^0 dividend on 78 shares of 
R R. stock ($60); what \s Viet d\V\dfc\i^1 Am.V^^^ 
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3. Miss Ljls owns 65 shareB, at $50, in an insurance 
company, which on account of losBes, rei^uires an assess- 
ment of 2 j per cent. ; what does she pay ? • Ans. $81.25. 

4. The Union gas company,, whose stock is $785,000, 
declares a semi-annual dividend of 3^ per cent.; required 
the amount of dividend, Ans, $27475. 

5. A has 40 shares, $50 each, of stock in a bank, which 
declares a dividend of 5% ; what is A's dividend, and how 
many shares of stock would it buy at par ? Ans. 2 shares. 

6. A man owns 50 shares of Salem turnpike stock ($100); 
the company declares a dividend of 8%, payable in stock; 
how many shares will he then own ? Ans. 54 shares. 

7. A company whose capital is $250,000, pays a dividend 
of $84 on 24 shares ($100), and reserves as a surplus, 
$5760; what were the net earnings? Ans. $14510. 

CASK H. 

415. CfiveUf tite rate and the dividefid or assess^ 
mentf or the result of increase or decrease of. stocky to 
find the stock* 

\. A bank divides $8400 among the stockholders, being 
the amount of 7 % dividend ; required the whole amount of' 
stock. 

Solution. — If $8400 is 7 % of the stock, operation. 

then .07 times the stock equals $8400; hence, $8400 

the Htock equals $8400 divided by .07, wliich ^-—- =$120000, Am. 

is $120000. '^* 

Rule I. — Divide the dividend or assessment by the rate^ to 
find the stock. 
Rule 11. — Divide the result of increase by 1 plus the 
atef or the result of decrease by 1 minus the rate, to find 
the stock. 

EXA9IPI.ES FOR PRACTICE. 

2. I received $880 from a 5^,,per cent, dividend; how 
much stock do I own? Ans. $16000. 

3. I receive $279 as my share of a 9% dividend; how 
many shares, at $50 each, do 1 own '/ Ans. 62 shares. 

4« A company divides $72000 among \\.fe «^lQ0L\i<:^^'5X'^^ ^«i 
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the result of an 8% dividend; what is B's stock, provided 
he owns ^ of the entire stock ? Ans. $112508. 

5. A lady receives $1260 dividend at 7% ; required the 
amount of stock she owns and the number of shares, valued 
at $60 each. Ans. 360 shares. 

6. Mr. B receives $7800, payable in stock, as his share 
of a 12% dividend; how many shares had he at first, an 
how many has he now, shares at $50? Ans, 1456. 

7. A gentleman received 7 shares and $25 in money, aa 
his share of a 6% dividend ; how many shares, valued at 
$50, did he then own ? Aris, 132 shares. 

8. In* 1864 1 received a stock dividend of 25% in the 
Camden and Amboy RaHroad, and 1 then had 80 shares, at 
$100 each; how many shares had 1 at first? 

Ans. 64 shares. 

9. I received a stock dividend of 10% in an oil company 
in March, 1865, aod a similar dividend of 12% in Novem- 
ber ; I then owned 308 shares at $25 ; how many shares had 
I at the beginning of the year ? Ans. 250 shares. 

10. The expenses of an insurance company, capital 
8400,000, are 75% of the gross earnings; it reserves 

^10,000 and pays a dividend of 4^% ; what were the gross 
earnings? Ans. $112,000. 

CASE III. 

416* O^iven, the stock and dividend or asseasmentf 
or result of iticrense or decrease of stocky to find the 
rate. 

1. A company whose stock is $840000, clears $56000 in a 
year ; what rate of dividend can it declare ? 

Solution. — Since the dividend is some per operation. 

cent, of the stock, the base, $840000, multiplied 56000 

by the rate equals $56000 ; hence, the raU equals ^TKaaa'^-^^S* '^"*' 

$56000 divided by $840000, which equals .06$. »4UUU0 

Rule I. — Divide the dividend or assessment by the stock, 
to find the rate. 

Rule II. — Divide the difference between the stock and ihs 
result of increase or decrease » b'y the stocfc, to find the rate 
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« 
EXJLMPIiES FOR PRACTICE. 



2. A company whose stock is $125000, requires an 
assessn^eat of $1875 ; what was the rate? Ans, 1^%. 

3. Mr. A owns 288 shares of stock, at $100, and draws a 
dividend of $1944 ; what was tLe rate? Ans. 6|%. 

4t. The earnings of a canal company for 6 months are 
$70000, the stock is $2,330,000 ; if they declare a dividend 
whose rate is an integer, what is the largest rate, and what 
is the surplus? Arts. 3% ; $100 surplus. 

5. A owns 70 shares ($100) in a railroad company whose 
stock is $4000000, and his dividend is $402.50; required 
the rate of dividend, and the whole dividend. Ans 5|%. 

6. After receiving a stock dividend, 1 had 73 shares ($50) 
and $10 toward another share ; what was the rate of divi- 
dend, if I had 61 shares at first ? Ana. 20%. 

?• I hold 350 shares in a Pittsburgh gas company ($50), 
and received two stock dividends, the first amounting to 42 
shares, and the second to 58 shares and $40 ; what were the 
rates of dividend ? Ans. 12% and 15%. 

PAR, PREMIUM, AND DISCOUNT. 

417. Capital is property consisting of Moneys Bonds, 
Stocks, Drafts, etc. 

418. Drafts, Checks, and Bills of Exchange are writ- 
ten orders for the payment of money at some definite place 

4:19« Stocks is a general name applied to the shares or 
bonds of a corporation, and to government bonds and public 
secarities. 

420. Scrip or Certificates of Stock are the papers 
issned by a corporation to its stockholders, as evidence of 
the number of shares belonging to each respectively. 

4!S1« Bonds are written or printed obligations to pay cer- 
tain sums K)i money at or before a specified time. 

422. State Stocks or United States Stocks are bonds 

of a State, or of the United States, payable at some future 
time, with interest at a fixed rate. 
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4t2Sm The Par Value pf capital is the v alue marked oi 
its face, called the nominal value or fa^e. 

424. The Real Value or Market Value of capit&l is 

what it will sell for. 

429* Capital is Above Par, or at a, premium or advance, 
when it sells for more than its nominal value. Capital is 
below par J or at a discount^ when it sells for less than its 
nominal value. ^ 

The stock of a company will generally be above par when the company 
is doing a lucrative business, and beloT^ '3ar when \t is doing a pool 
business. The stock of a town, city, etc., varies according to the confi- 
denoe in its security, the fluctuations of the money market, etc 

Besides bonds, the U. S. Government issues notes, payable on demand 
without interest, which are a legal tender for all debts due the United 
States except duties. These notes, called "greenbacks," are, togethei 
with notes issued by the National Brinks, the present circulating medium^ 
and are called currency. 

If the currency becomes depreciated in value, gold becomes an object 
of investment, the same as stocks. The value of gold being fixed, its 
fluctuations in price indicate the changes in the value of the currency. 
Thus, when gold is said to be at a premium^ currency is really at a (ita- 
count. 

4t2S» The Base upon which premium and discount are 
estimated is the par value. 

4t2V. The Quantities considered are four : 1. The Far 
Value ; 2. The Rate ; 3. The Premium or Discount ; 4. 
The Real Value, 

Note. — The problems under this subject are solved without brokerage— 
the sales and exchanges being regarded as direct without the aid of a 
broker. 

CASK I. 

43S. Oiven^ the par value and the rate of premium 
or discount^ to find the premiutn or discount or real 
value. 

!• A broker bought 25 shares of stock ($50), at 6^4 
premium ; required the premium and cost, or real value. 

Solution. — ^The par val^ue of 25 operation. 

shares at $50 each is I50 X 25 = ^q ^^ 25 =$1250, par value. 
I J 250 ; and the premium at 5 % is ac 

05 times $1250, which is $62,50; ^-^ 

and this, abided to the par value, iSka * P^^^™*^™- 

equalB f 1312.60, the real value. ^^^ 
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Rule I. — Multiply Ihe par value by the rale, to find the 
premium or discount. 

Rule II- — Multiply the par value by 1 plus the rate of 
premium, or by I minus the rate of discount, to find the 
real value. 

EXAMPLES FOB PRACTICE. 

2. B sold 46 shares of bank stock (|100), at S% discount; 
required the discount aud real value. Ans. $4462. 

8. Iq 1858, I Bold a {20 note on an Ohio bauk, at |% dis- 
count ; what did I receive for it ? Ans. $19.88. 

i. When gold was at a piemium of 10J%, a broker paid 
currency for S560 in gold at lOJ % premium ; how much cur- 
rency did he pay ? Ans. $618,80. 

6* A speculator bought 35 sbares of bank stock ($100), at 
3J% discount, and sold it at lljfc premium; what was bia 
.gain? Ana. $166.25. 

6. A banker bought 48 shares ($100) of canal stock, at 
6% premium, and paid for them with $5000 in drafts, at 
Si% discount, and the balance in cash ; how much cash did 
he pay J Ans. $250.50. 

7* A lady exchanged 45 shares ($100) railroad stock, at 

H% discount, for 70 shares of bank stock ($50), at b% 

premium, receiving the difference in cash ; what amount of 

cash did she receive ? Ans. $636. . 

CASi: u. 

439. CHven, the rate autl ttte premium or diMcounI 
or t/te real value, to find tlie par value. 

It A man sold some securities at a discount of 5%, receir- 
Ing $120 less than their face j what was their face value T 

SoLUXiON.— If the diecoimt at 5% is $120, operatioh. 

llien .05 times the par valite equftli $120; hence, |i20+ .05=:ii240l> 
the par vatw equaJa (120 divided b; ,05, which ve 
Sad IB $2400. 

Rule I. — Divide the premium or discount by the rate, U. 
find the par value. 

Rule II. — Divide the real value by 1 phu the rale of 
premtwm. vrbyl minus the rate of discount, (q Jttid Ui« \vi 



286 NORMAL WRITTEN ARITHMETIC. 

EXilL9IPI.ES FOR PRACTICE. 

2« B Bolil some stocks at 3^% premium and gained $210) 
v^hat was their par value ? Arts. $6000. 

8* The premium on a draft at |% was $.9G ; required the 
face of the draft and its value. Arts, $120.90. 

4. Mr. Allen paid $2587.50 for a bond, at 3^% premium; 
required its face and the premium. Arts, Face, $2500. 

5. Mr. Jones paid $5926.50 for bank stock at 9|% pre- 
mium ; how much did he purchase ? Am. $5400. 

6. Sold stock bought at par, at an advance of 3^%, and 
gained $145; how many shares ($50) did I sell? Ana, 87. 

7. Miss Hartman sold 140 shares of Columbia Natloaal 
bank stock at $54 a share, premium 8 % ; required the par value 
of a share and entire premium. Ans. $50; Prem. $560. 

8. I gave a draft worth |% premium, for 75 shares of 
turnpike stock ($50) at 3% discount ; what was the face of. 
the draft? Ans. $3610.42-f . 

BrPPIiEMEDTTARY EXABIPIiES. 

To be omitted unless otherwise directed. 

9. I sold 40 shares of stock at a premium of 4^%, and received |180 
advance ; what was the par value of a share? Ans. $100. 

10. A broker exchanged 700 shares of stock ($100), at 5% discount, 
for United States bonds ($100), at 5% premium, paying $70 in money; 
how many did he get ? A va. 634 bonds. 

11. Mr. Fish bought a number of shares of bank stock ($50), the dis- 
count at 5^ being $280; \ of it he sold at par and the rest at 7% ad- 
vance ; what was the average gain on each share ? Ans. $5.12^. 

CASE III. 

430* GiveUf the par vtUue and the real vcUtte of 
the premiufn or discount^ to find the rate of premium 
or discount. 

1. I sold a note, drawn for $860, at a premium of $51.60; 

what was the rate of premium ? 

SoiunoN. — Since the premium equals the par operation. 

TAtue multiplied by the rate, $860 multiplied by 51.60 

^ raU equals $51.60 ; hence, the rate ec\ual8 $51.60 -^r- =.06 

dirlied by $860, which we ^nd \a .Oft. ^^ 
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Rule I. — Divide the premium or discounl by the par valuer 
to find the rate. 

Rule II — Divide the difference between the real valuA 
and the par value by the par value, to find the rate, 

EXAMPLES FOR PRACTICE. 

2. I bought a draft, drawn for $1680, at a discount of 
$12.60; required the rate of discount. Ans. J%. 

3. Mr. Peters bought 96 shares of railroad stock ($50) 
for $4476 ; what was the .rate of discount? Ans. 6J%. 

4. If he sells these 96 shares for $4699.80, what is the 
rate of discount, and rate of gain? Ans. 2^% ; 5%. 

5. When gold was at a premium, Mr. Reed gave $7500 in 
short-time notes, at 2% discount, for $6125 in gold ; what was 
the rate of premium on the gold ? Ans, 20%. 

6. A banker bought 10 shares of stock ($50), at a premium 
of 10| %, and sold it for $600; what was the gain % on the 
ti-ansaction ? Ans, 8^J|^. 

BROKERAGE. 

431* Brokerage is a percentage charged by brokers for 
the transaction of business. 



>2m A Broker is a person who buys or sells money, 
stocks, bills of exchange, real estate, etc., for others. A 
Stock Broker is one who deals in stocks, but is generally 
called simply a broker, 

433. The Base upon which the commission for the pur- 
chase and sale of bonds and stocks is estimated is their j9ar 
value, 

4:34:« The Rate is usually |%, and will be so understood 
when no other rate is mentioned. In New York the rate is 
1% for both bonds and stocks. 

435. The Quantities considered are: 1. The Par valus 
of the amount sold, bought, etc. ; 2. The Rate of Broker' 
ige ; 3. The Brokerage ; 4. The Market value of $100, or 
of 1 share ; 5. The Entire Gost^ or Net Proceeds. 
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NoTSS. — 1. Stocks are quoted either at the price of one share, or at th.4 
price of $100 of par value of the stock, whatever be the par value of a 
share. The former method is used in Philadelphia , the l&otcr in New 
York. 

2. Stocks are often named from the rate of interest they draw ; thus, 
we have 5*8, 6's, 4i's, etc. The time to run or date when due eomctimea givei 
the name; as 4.'b of 97, etc. 



CASE I. 

430« Given f the par vcUue^ the rate^ and the market 

valtief to find the brokerage^ tfie tiet jyfoceeds, or the 
entire cost, 

1. A broker bought for a party 15 shares Pennsylvania 
R. R. ($50), rate of brokerage being i%; required the 
brokerage. 

Solution.— The par value was 15>^$50, or operation. 

1750. The brokerage was .00^ times $750, $50xl5^=$750 

which equals $1.87 J. ^750 ^ .oo J=41.87 J 

Rule I Multiply the par value by the rate^ to find the 

brokerage. 

Rule II. — Multiply the par value by the market value 

minus the rate^ to find the net proceeds ; or by the market 

value plus the rate, to find the entire cost. 

Note. — It is often shorter to multiply the brokerage on one share, by th« 
number of shares. When the par is $50, one-half the rate should be used 
In applying the rule. 

EXAMPJLES FOR PRACTICE. 

2. I bought through a broker 46 shares of bank stock 
($50) at par, brokerage being ^% ; required the brokerage, 
and the cost of the stock. Ans. $5.75. 

8. A broker bought for me 76 shares of bank stock ($50) 
at 47-J- ; what did the stock cost me, the brokerage being | per 
cent.? Ans, $3619.50. 

4. Mr. Lyte sold through his banker 72 shares New York 
Central ($100) at 102g ; required the brokerage at |^, and 
net proceeds. > Ans. Proceeds, $7398. 

5. My broker bought on my account 25 shares Bank of 
I^orth America ($100), at 150, and sold them at 161 ; what 

iv»>? bis commission and my ^to^\.*1 Au^. Profit, $262.50. 
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«• Shall I gain or lose if I buy 65 shares Northern Cen- 
tral ($60) at 63^, and after receiving two 4% dividends sell 
them for 51 J, brokerage ^ % on purchase and sale, interest on 
money not considered? Aiis. S97.50 gain. 

CASE U. 

437* CfiveUf the rate, the brokerage^ or the net 
proceeds^ or entire cost, and the market value^ to fitid 
tJie par value. 

1. A paid a broker $150 for selling some drafts, at the 
race of 2^% ; what amount of drafts did he sell ? 

Solution. — At a rate of 2J%, .025 times the par operation. 

value of the drafts equals the brokerage, which is $150 

$150; hence the par value equals $160 divided by 7:?iF=$6000 

.025, which we find is $6000. -^25 

Rule I. — Divide the brokerage by the rede, to find the par 
value. 

Rule II. — Divide the net proceeds by the market value 
minus the rate, or the entire cost by the market value plus 
ihe rate, to find the par value, 

EXAMPI.ES FOR PRACTICE. 

2. I paid a broker $12.50 at ^% for buying N. Y. CenUa. 
($100); how many shares did he buy ? Ans, 100 shares* 

8. I paid my broker $4712.50 for an investment in Mis- 
souri 6's (100), at 94, including brokerage at \% ; what was 
the par value of the bonds ? Ans, $5000. 

4. I sent a New York broker a draft on Fisk & Hatch 
for $4953, to cover an investment made by 'my order in 
Harlem Railroad at 95 ($100), and his commission of ^% ; 
how many shares shall I receive ? Ans, 52 shares. 

5. My broker sold $3000 Philadelphia 6's at 101^, and 
invested the proceeds in United Companies of New Jersey 
stock at 131§ ($100) ; how many shares did he buy, broker* 
age at \% 1 Ans, 22 shares ; $128.75 surplus. 

SVPPJLEMEirTARir EXAMPLES. 

To be omitted unless otherwise directed. 

d. Mr. Westlake bought Pennsylvania K. K. stock ($50) at 49|. and 
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Bold it at 53 J; after paying brokerage he found he had a profit ol 
$237.50 ; how many shares did he buy ? Ans. 76. 

7. Wishing to meet a note of $5000, I directed my broker to sell 
sufficient passenger railway stock ($50) to cover the note and brokerage; 
if the stock was selling at 78f, how many shares must he sell, and what 
would be the surplus ? Ans. 04 shares ; $24 surplus. 

8. I sold, tlirough my broker, 25 shares of Philadelphia iJational 
Baiik ($100) at 156 J, and directed him to invest the proceeils in Nor- 
ristown R. R. stock ($50) at 99 ; what is the amount of investment, after 
deducting brokerage ? Ans. 39 shares ; $40.37} surplus. 

CASE m. 

43S« Oiven, fFie par v€Uu*', and tfie hrokeragej or 
tlie net jproceedfi, or etitire costf and the ^narket valuSf 
to find 'the rate. 

1. A broker bought Reading conyertible coupon 7*8, par 
value $4000; his charge was $10; what was the. rate of 
brokerage ? 

Solution. — The brokerage, $10, equals the par opebation. 

value, $4000, multiplied bv the rcUe; hence, the rate •iq 

equals $10 divided by $4000, which we find is .OOJ, ^j^ = .OOJ 

or ifo, HOOO 

Rule I. — Divide the brokerage by the par valuer to find 
the rate. 

Rule II. — Divide the difference between the real value of 
the stocky and the net proceeds or entire cost, by the par 
value f to find the rate. 
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2. A broker buys 110 shares of gas stock, par value $25 a 
share ; his charge was $6.87^ ; what was the rate of broker- 
age ? ^ Ans. \%. 

3* A broker, having purchased, according to order, $5600 
Rhode Island 6's at 110, informs me that the entire cost ifl 
$6188 ; what brokerage does he charge? Ans. \%, 

4. I sent a draft for $21250 to a Detroit broker, to invest 
in Michigan 6's at 106; he remitted me a balance of $25; 
what rate of brokerage d\d \ift viVxwig<6l Au^, 4^. 
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INCOME FROM INVESTMENTS. 

430« Investments in stocks, etc., may be made either 
for interest on the money or for the increase of capital. 

44 0. There are Several Classes of stocks, viz.: those 
of Corporations^ States, and the General Government, 

441. Bonds are distinguished as Registered and Coupon 
Bonds, The Registered bonds are payable to order, and 
cannot be transferred without being indorsed. 

442. The Coupon bonds have coupons or certificates of 
interest attached xo them, which may be cut off and the inter- 
est collected when due. 

443. The principal bonds of the United States, called 
Government Bonds, are the following : 

The 4'8 of 1907, which are 4% bonds due in 1907. These bonds 
are both coupon and registered, and the interest is payable quar- 
terly. 

The4J'8 of 1891, which are A\% bonds due in 1891. These bonds - 
are both coupon and registered, and the interest is payable quarterly. 

The currency 6*8, issued to aid in constructing several railroads to the 
Pacific. There are several series of these bonds, maturing respectively 
in 1895, 6, 7, 8, and 9. 

Government Bonds are so secure that they are much sought after 
for investment, and thus command a premium. This premium usually 
becomes smaller each year, as the bonds approach maturity. 

When the interest on bonds is payable in gold, and gold is at a pre- 
mium, the income in currency is equal to the income in gold, plus the 
premium. During the civil war and for several yeare afterward, gold 
was at a premium. 

444. A Mortgage is a conditional conveyance of pro- 
perty as security for the payment of a debt. 

Should the interest not be promptly paid, the mortgage may hefwe- 
closed, and the property is then sold by the sheriff to the highest bidder, 
and the mortgage paia off from the proceeds. Property is usually not 
mortgaged beyond a certain part of its value, in order that the mort- 
gagee may be secure from loss. A second mortgage is sometimes given, 
but this cannot be paid, in case of foreclosure, till the first is fully paid, 
and hence may not be a very good security. 

445. A Ground Rent is a fixed rent paid for ground, 

generally nsed for building purpoaea. 
11 
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It is a w)nimon practice in some cities, when a person w ehe* lo build 
one or more houses, instead of (buying the grounu required, to agree to 
pay the interest on its value as rent, the contract to continue in force as 
long as the rent is regularly paid. Ground-rents are redeemable or irre' 
deemabU. Some cities, as Philadelphia, prohibit the issue of any more 
irredeemable ground-rents. 

Mortgages and gr(mnd-Tent» are not bought and sold at the Stock 
Exchange, but conveyancers are generally employed in the transaction, 
as the title and condition of the proi^erty must be examined, and the 
Qecessary papers drawn up. Well-secured mortgages and ground-rents 
ire in such high esteem as safe investments, that they are among the 
lecurities in which trust funds may be legally invested. 

Note. — In changing from one investment to another, there is often a little 
more realized from the sale of the first than will procure an exact number 
of shares of the second. In such cases the income will be calculated on 
the number oT shares, without noticing the surplus. 

446. The Quantities considered are: 1. The ATmurU 
Invested; 2. The Rate of Dividend or Interest; 3. The 
Income ; 4. The Market Value of $100, or of one share; 
6. The Rate of Income, 

CASE 1. 

44'7» Cfiven^ the amount of an investment, the mar- 
ket vaZuef and the rate of dividend or interest, to find 
the income* 

1. If I invest $6100 in 7% bonds at 86, what will be my 
annual income from them ? 

Solution. — Since for 85 cents you can buy operation. 

$1 worth of stock, for $5100 you can buy as $5100-^.85=as$6000 

many dollars worth of stock as $.85 is con- $6000^ 'o7=$420 

tained times in $5100, or $6000. The annual * ^' ''^ 
income on this is $6000 X .07 which equals $420. 

Rule. — I. Divide the amount invested by the mar het value, 
to find the par value. 

II. Multiply the par value by the rate to find the income. 

£XAMPI.i:S FOR PRACrnCE. 

2. What annual income would I receive from $16050 
invested in U. S. Pacific R. R. 6's at 107 ? Ans. $90Q. 

3. If I invest *$5631. 25 in 6% bonds at 112|, what is my 
annual income from the investment ? Ans. $300. 

4. If I invested $5280 in United Companies of New Jersej, 
at 132, dividend 10%, what was the income ? Ahs. $400. 
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5. Miss Brown has invested $8475 in 5^ % ra^ilroad bonds 
at 113 ; what will be her semi-annual income from this invest- 
ment, interest payable semi-annually ? Ans. $206.25. 

6. A conveyancer sqld a lot 25 ft. front and 50 ft. deep on 
ground-rent, redeemable on payment of $1500 ; what is the 
ground-rent at 6% ? Ans, $90. 

7. Mr. Tompkins bought on ground-rent a lot 75 ft. front 
by 90 feet deep, valued at $87.25 per foot front ; what would 
be the ground-rent per foot front at 6% ? Ans. $5.23 J. 

SVPPI^EMENTARY EXAMPJLEH. 

To be omitted unless otherwise directed. 

8. I made $5000 by a speculation, and wishing to invest it perma- 
nently, I bought $2000 6% bonds at 117f, and invested all the remain- 
der possible in 4^% bonds at llOJ (denominations as low as $50) ; what 
surplus remained, brokerage J % , and what was the annual income from 
these investments ? -47is. Sur., $50.75; In., $225.75. 

9. Mrs. Warner has $10,000 railroad 6's, quoted at 103f ; would she 
increase or diminish her annual income if she should sell them and buy 
with the proceeds 7% bonds at 110|^? Ans. Increase, $58. 

10. When gold was at a premium of 12J% Mr. Barton conveyed a 
lot on a 6% ground-rent, payable in gold, and redeemable on payment 
of $4500 ; at what sum in currency must it be made redeemable to real- 
ize an equivalent rent, and what is the ground-rent in currency ? 

Ans. $5062.50; Rent, $303.75. 

CASE II. 

448. Given, the ihcotne, tlie rate of dividend, and 
tlie fnarket value, to find tlie amount invested. 

1. When 5% gas bonds are selling at 110, how much must 

be invested to produce an income of $550 ? 

Solution. — Since $1 of stock gives an operation. 

income of $.05, to give an incom^ of $550— .05=$ 11 000 

$550 it will require $550-^.05, or $11000; |ll000xl.l0=$12100 

$11000 of stock at 110^ will cost $11000 ^ ^ ^ 

X UO, or $12100. 

Rule. — I. Find the par value of the stock by dividing 

the income by the rate. 

11. Multiply the par value by the market value of 1 shar^ 
to find She amount invested. 
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EXAMPI.£S FOR PRACTICK. 

2. A real estate dealer buys a 6% ground-rent of $300 pei 
annum at par ; what does it cost him ? Arts, $5000. 

3* A house subject to a ground-rent of $75 at 6% was sold 
for $5750; what is its value? Aiis. $7000. 

4. What must 1 invest in 6% bonds, at 119^, to secure an 
annual income of $600, brokerage | % V Ans, $11975. 

5. What sum must be invested in Kentucky 6's, at 103, to 
yield $786 a year, brokerage ^ % ? Ans. $13525.75. 

6. When 4i% rail-road bonds are selling at 105, what sum 
must I invest in them to secure an income of $900, brokerage 
i%? J[n«. $21050? 

7. If I sell $8000 Ohio 6*s at 118 and buy sufficient Geor- 
gia 7*s at 103 to yield $560 income, how much shall I have 
left, brokerage \% on sale and purchase? Atis. $1160. 

8. What must I pay for Georgia 6*s to realize 7% on the 
investment? What must I pay for Reading coupon 7's to 
give an income of 6J % ? An^, 85f ; 1034^f. 

sijppi.e3ii:ntary exa5ipi.es.~ 

To be omitted unless otherwise directed. 

9. When gold was selling at 115, what must be paid for 6% gold- 
bearing bonds to realize 7% on the investment? Ans. 98^. 

10. What must be the market price of 5% bonds, so that, brokerage 
\%y I may realize 6% ? Am. 83^^^. 

•11. 1 bought a lot 50 fl; front and 85 ft. deep, at a ground-rent of 
$5.40 per foot front ; what would be the cost 6f the property, the ground- 
rent being 6% of it? Ans. $4500. 

12. How many shares of North Pennsylvania R. R. ($50), at 49, 
must be sold, that the proceeds, invested in Pennsylvania State 6's, at 
115J, may give an income of $600, brokerage \fo on both sale and 
purchase? Ans. 237 shares; $8.37^ surplus. 

13. Mr. Jackson, through his broker, sold $15000 Union Pacific 7*8 
at 101|, and invested part of the proceeds in Illinois 6's at 11 7 J, suf- 
ficient to produce an income of $750, and deposited the remainder in 
bank ; what was his bank deposit ? s ^?is. $412.50. 

14. 1 had some California 7's, which brought me in an income of 
f346, but preferring an investment neatvet Vvorae, I decided to exchange 

tbem for PAiJadeJphia B's ; if tVie CaWtoim-iL \iQiu^^^«t<i^^xNjo.Va ^>ssd 
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the Philadelphia bonds 105, how much must I add to my investment to 
•eciire the same income, brokerage not considered ? Ans. $429. 

CASE in. 

44:9* Given f the market value, and the income or 
rate of dimdend, to find the rate of interest on the iti^ 
vestntent, 

l.*What per cent, of income will be realized by purchasing 
7% bonds at 95? 

Solution. — $1 of stock will cost $.95, and pays operation 

$.07; if on $.95 the gain is $.07, on $1 it is as f.^, q- ^J ^ 

many per cent, as .07 ^-.95, or 1^^%. .U/-j-.yo — U/y^ 

Rule. — Divide the annual income or dividend of the stock by 
its market value, to find the rate of income, 

exampi.es for practice. 

2. What is the rate of income of New York Central 6'a 
bought at 106 ? Am, 5|| %. 

3* When 6% bonds are selling at 112^, what per cent, will 
these bonds yield ? Ans, b\%, 

4. I bought an irredeemable ground-rent of $54 per annum 
for $850; what per cent, do I realize? Ans. 6^%. 

5* Which is the better investment, 5% bonds at 113|, or 
the 4^% bonds at llOf ? Am. The 5's. 

6. Mr. Hull bought a ground-rent of $450 for $6575 ; what 
rate of income does it pay ? An^, ^\W%. 

7. If I buy a $5000 mortgage at 2A % discount, interest at 
6%, what rate of income do I receive on it? Ans, 6y\ %, 

8. Which is the more profitable investment, Missouri 6's at 
102, or Albany 7's at 120 ? Am. Mo. 6's. 

SVPPl.£]IIENTARir EXAMPLES. 

To be omitted unless otherwise directed. 

9. Mr. Rogers bought Michigan 7's at 11 2J, and afterwards exchanged 
them for 6% bonds at 106 J ; which was the better of these two invest- 
ments? Ans. Mich. 7'8. 

10. Wishing to make a permanent investment, I am recommended 
to take either 6*s at 75, G's at 85, or 7'8 at 90 ; which is the best invest- 
mentf * A'xva.'V^'fcX^. 
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GENERAL TAXES. 

430 A Tax is a sura of money assessed oo persons or 
property for public purposes. 

<ltSI. Taxes are assessed by the National government, a 
State, county, or town. • 

4:tS3. A Property Tax is a tax upon property. Property 
IS of two kinds : Real Estate and Personal Fivpei'ty, 

4:tS3« Real Estate is immovable property; as land, build- 
ings, etc. Personal Property is movable property ; as money, 
stocks, furniture, etc. 

4lS4it. A Poll Tax is a tax on the person. It is assessed 
in some States on each male citizen not exempt by law. 

4tStS. An Assessment Roll is a list or schedule contain* 
ing the names of persons taxed, the valuation of their prop- 
erty, and the amount of their taxes. 

4tS6. An Assessor is an officer who appraises the pro- 
perty and prepares the assessment rolL 

457. The Quantities to be considered are : 1. The Taa> 
able Property; 2. The Bate of Taxation; 3. The Amount of 
Tax. 

Beal estate is usually assessed by the proper officer for not more than 
} or ) of its real value. The value of personal property may be given 
In by the owner under oath, or if he neglects to do this, it is valu^ bj 
the officer. 

The term poll is from the German poUey the head. A poll tax is a 
capitation tox, from the Latin caput, the head. In some States the incomt 
from a person's occupation is assessed at a small sum and taxed. Money 
on interest secured by bond and mortgage is taxed in some States. 

After the taxes have been assessed, each person receives a notice of hii 
taxation, stating the day of appeal, when he may appear before the proper 
officers and show reasons for correcting any mistakes that have been 
made. 

Note. — Government Taxes are taxes levied by the government, includ- 
ing Internal Revenue and Duties. They will be considered under the head 
if Duliea and GiuUimi, 
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CASE I. 

43S. Given 9 the taxable propei'ty and the rate of 
taxation f to Jifid tlie amount of tax. 

!• The taxable property of a town is $794800, and the 
rate of taxation $.009 on a dollar ; what is the tax? 

Solution. — If the tax is $.009 on operation. 

$1, on $794800 it will be 794800 times $794300 X .009 = $7163.20 
$.009, or $7153.20. 

Rule. — Multiply the amount of taxable property by the 

rate, to find the tax. 

Note. — If there is a poll tax the sum produced by it should be added to 
the property tax to give the whole tax. 

exa9ipe.es fob practice. 

2* The real estate of a town is valued at $640876, and the 
personal estate at $750472; there are also 250 polls, at $1.50 
each ; what is the whole tax, the rate being 7 mills on a 
dollar? Ans, $10114.436. 

450« Table. — In the assessment of taxes in a town, city, 
etc., a table is usually constructed by which the labor of cal- 
culation is greatly facilitated. The following table is based 
on the rate of $.015 to the dollar: 



Prop. 


Tax. 


Prop. 


Tax. 


Prop. 


Tax. 


Prop. 


Tax. 


Prop. 


Tax. 


$1 


.015 


$10 


.15 


$100 


$1.50 


$1000 


$15 


$10000 


$150 


2 


.030 


20 


.30 


200 


3.00 


2000 


50 


20000 


300 


3 


.045 


30 


.45 


300 


4.50 


3000 


45 


30000 


450 


4 


.060 


40 


.60 


400 


6.00 


4000 


60 


40000 


600 


5 


.075 


50. 


.75 


500 


7.50 


5000 


75 


50000 


750 


6 


.09 


60 


.90 


600 


9.00 


6000 


90 


60000 


900 


7 


.105 


70 


1.05 


700 


10.50 


7000 


105 


70000 


1050 


8 


.12 


80 


1.20 


800 


12.00 


8000 


120 


80000 


1200 


9 


.185 


90 


1.35 


900 


13.50 


9000 


135 


90000 


1350 



8. Find by the table A*s tax, whose property is $7580, 
and who pays a poll tax of $1.50. 



SoiUTioN. — We find from the table 
the tax on $7000, then on $500, then 
on $80, and then add the poll tax, 
$1.50 ; the sum will be the entire tax. 



OPERATION. 

Tax on $7000 = $105.00 
500 = 7.50 
80= 1.20 
1 poll = 1.50 



u 
u 



it 
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4. Find B's tax, whose property is $9750, and who pays a 
poll tax of Sl.OO. Arts, $147.25. 

5. A is worth $7895, and his sister $5634 ; what is the 
<^ggFeg&'te amount of their taxes? Ans. $202,935. 

6. Mr. Mark's property is assessed at $8500 ; he pays for 
1 poll and .1^ % on the income from his occupatioo, assessed 
at $800 ; what was his entire tax ? Ans, $130.20. 

7. Mr. Sidney's real estate is valued at $75000 and his 
personal property at $8670, both of which are assessed fur J 
of their value ; he pays a poll tax of $1.00, and also | % on 
an estimated income of $1200 ; what is Mr. Sidney's entire 
tax? ^tw. $840.70. 

8. Mr. Shank's property was assessed at $3500 last year, 
and he paid .25% village tax, 1.025% county tax, .45% 
school tax, and $].25 poll tax ; what amouot of taxes did he 
pay? Ans. $61.62f 

9* I find I have been assessed as follows : Real estate, 
$50,000; personal property, $3600; money at interest, 
$15,000; income from occupation, $1500; and 3 gold 
watches. I obtain an abatement of f on the real estate, ^ 
on personal property, $5000 on money at interest, f for oc- 
cupation, and 1 gold watch ; how much does this lessen my 
tax, the rate being $.004^, and one dollar for each watch ? 

Ans, $122.95. 

CASE II. 

4LOO. CHveUf the rate of taoMition and the t€ix or th€ 
amount left after payment of tax^ to find the am^ount 

assessed, 

1. What is the assessed value of property taxed $37.50, al 
the rate of 5 mills on a dollar ? 

Solution. — ^At 5 mills on the dollar, .005 operation. 

times the amount assessed equals the tax, which ^7 5Q 
is $37.50 ; hence the amount equals $37.50 divided ' ■ = $7500 

by .005, which we find is $7500. -^^ 

Rule I. — Divide the tax by the rate^ to find the amount 
assessed. 

Rule II. — Divide the amount Itft after pay ment of tax by 
' minus the rate. 
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EXA9IPJLE<4 FOR PRACTICE. 

2. My tax is $37.80 at the rate of 4j mills on the dollar; 
required the property. Arts, $8400. 

3. A's entire tax is $306.25 ; he pays a poll tax of $2.25 , 
the rate is 8 mills on the dollar ;' what is the amount of his 
property ? ' Aus. $38000. 

*• 1 have $12000 on interest, and my tax for money m 
interest is $33. 07^, at ^\ mills on the dollar ; for how much 
money at interest am 1 overtaxed ? Arts. $2700. 

5. A bridge was built by a certain town at a cost of $7580, 

which was raised by a tax on the property-holders of 3^ 

mills on the dollar ; the collector's commission was 2^% ; what 

was the valuation of the property? Arts. $2215564.49. 

Note. — The collector's commigsion is included In the tax. 

6. Mr. Mills paid one year .46% township tax, -3^% 
county tax, .48^ school tax, and $2.00 poll tax; his whole 
tax was S3 16.88 ; what was the value of his property ? 

An8. $24600. 

CASB III. 

401 • Given, the assessed vfilue and the taoc, to find 
the rate. 

]• A tax of $6387.50 is to be assessed in a town; the real 
estate is valued at $345000, and the personal property at 
$477500; there are 420 polls," taxed @$1.50; what is the 
rate of taxation ? 

Solution. — The entire poll tax is operation. 

$1 50 multiplied by 420, which is $630 ; $1.50x 420=$630 

subtracting this from the whole tax, we $6387.60-$630=:$6767.50 

hare renaaimng $5767.50, the Propmy $5757.60h-$822500=.007 
tax ; dividing $o757.50 by $822o00, the 
amount of property, we have 7 mills, 
tlie tax on $1. 

Rule. — Divide the property tax by the amount of taxable 
property, the quotient will be the rate of taxation. 

NoTS. — If there is a noil tax, subtract it from the whole tax before 
dividing. 

EXAMPLES FOR PRACTICE. 

2. A's property is valued at $7580, his tax is $35: re- 
quired the rate of taxation. AtvA, .^^Vfe-V . 
11* 
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3* A tax of $17250 is to be assessed ou a town, the 
real estate is valued at $850000 and the personal property 
at $250000; there are 500 pollb, each of which is taxed 
$1.50; what is the rate of taxation ? Ans. $.015. 

4. A market-house costing $7650, was built in a certain 
town, in which the taxable property was estimated » at 
$8047 y 6, the collector's commission being 2^% ; what was 
the rate of taxation? Ans, .0097+. 

5* In a certain school the expenses are as follows : salary 
of teacher, $500; fuel, $42.75; apparatus, $32.50. The 
school fund amounted to $125.25, and the rest of the ex 
penses was paid by a rate bill; if the entire attendance 
was 7280 days, what was C's bill, who sent 4 pupils 90 4^79 
each ? Ans. $22.25. 

REVIEW PROB1.EJIIS. 

1. The list price of a lot of ginghams is 20/ a yard; \fl 
buy them at 20% oflF and sell at 25% on, what is my gain 
per yard ? Ans, 9/. 

2. Bought French merinos at $1.15 a yard, and marked 
ihem cln, my key being ** Charleston ;" what was my gain 
% if I sell the goods at the marked price ? Ans. 30^%. 

3. Mr. Behmer bought mining stock ($50) at 9% pre- 
mium, and sold it at a loss of $5 on a share ; at what rate 
was it sold ? Ans, 1 % disc. 

4. An agent sold 150 barrels of flour, charging 2^% com- 
mission, and 2^% guaranty; the net proceeds due the con- 
signor were $1143 ; for how much was the flour sold per 
barrel ? Ans, $8. 

5. I exchanged $5000 TJ.S.e^s at 108 for 30 shares of stock 
of Bank of North America ($100); what did I pay for the 
latter? Ans, 180%. 

6. Mr. Albert received in April a stock dividend of 10 
shares in a mining company and another of 21 shares in 
November; hetlen owned 231 shares ; what were the rates 
«f dividend ? Ans. 5% and 10%. 
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SIMPLE INTEREST. 

403. Interest is a sum charged for the use of money 

40«1. The Principal is the sum on which interest is 
charged. 

464:« The Rate of interest is the number of hundredths 
>f the principal charged for its use for one year. 

46«>« The Time is the period during which the money is 
on interest. 

406* The Amount is the sum of the principal and the 
interest.^ 

467. Simple Interest is interest on the principal only. 
Compound Interest is interest also on the interest. 

468. Legal Interest is interest at the rate fixed by law. 
It varied in different States in 1894 as follows : 





Rate 




Rate 




Rate 


States. 


%. 


States. 


%. 


States. 


%. 


Alabama . . 


8 


8i 


iKentucky . . . 


6 


6 


North Dakota. 


7 


12 


Alaska . . . 


8 


10 Louisiana . . . 


5 


8 


Ohio . . . . 


6 


8 


Arizona . . . 


7 


* Maine . . . . 


6 


i:'r 


lOklahoraa . . 


7 


12 


Arkansas . . 


6 


10 Maryland . . . 


6 


6 


Oregon . . . 


8 


10 


California . . 


7 


* Massachusetts . 


6 


* 


Pennsylvania . 


6 


6 


Colorado . . 


8 


* [Michigan . . . 


6 


8 


Rhode Island . 


6 


* 


Connecticut . 


6 


6 1 Minnesota . ". 


7 


10 


South Carolina. 


7 


8 


Delaware . . 


6 


6 j Mississippi . . 


6 


10 


South Dakota . 


7 


12 


Dist.Colurabia. 


6 


10 'Missouri . . . 


6 


8 


Tennessee . . 


6 


6 


Florida . . . 


8 


10 


:Montana . . . 


10 


* 


Texas . . . . 


6 


10 


Georgia . . . 


7 


8 


! Nebraska . . . 


7 


10 


Utah . . . . 


8 


«- 


Idaho . . . 


10 


18 


Nevada . . . 


7 


* 


Vermont . . 


6 


6 


Illinois . . . 


•ii' 

o 


7 


New Hampshire. 


6 


6 


Virginia . . 


6 


6 


Indiana . . . 


6 


. 8 


New Jersey . . 


6 


6 


Washington 


8 


-^:- 


Indian Ter. 


6 


10 


New Mexico . . 


6 


12 


West Virginia . 


6 


6 


Iowa . . . . 


6 


8 


New York . . 


6 


6 


Wisconsin . . 


6 


10 


Kansas . . . 


6 


10 'North Carolina . 


6 


8 


Wyoming . . 


12 


* 



The first column gives the legal rate ; second column, the rate that may be 
agreed upon; the * indicates no limit to the rate. 

460. Usury is a rate of interest greater than the law 
allows. Various penalties are attached to the taking of 
usury in different States. 

The legal rate in England and France is 5%; and in Ireland, Canada, 
and Nova Scotia is 6 % . 

In notes, contracts, accounts, mortgagea etc., when no rate is specifiedi 
the legal rate is understood. 
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Notes draw interest after they become due, though interest is not m6ii> 
fcicned in them; and interest is reckoned on book accounts after the ex* 
piration of the term of credit. 

470. The Quantities in Simple Interest are five: 1. Tbe 

Principal; 2. The Interest; 3. The Rate ; 4. The Time 

5. The Amount, 

Note. — In computing interest it is customary to reckon a month a« ]^ 
of a year, and a day as ^ of a month. In desding with the U. S. Govern- 
ment, each day is ^^7^ of a year. 

CASE I. 

471* Oiven, the principal, the rate per cetiU^ and 
the time^ 'to find the interest or tlie amount, 

COMMON METHOD. 

I, What i^ the interest of $2400 for 6 yr. 7 mo. 15 da., at 

Solution. — By reduction we find that Syr. 7 mo. operation. 
15 da. equals 6f yr. At 7 %, .07 times f 2400 equals $2400 

the interest for 1 year, which is $168; if the inter- q»7 

est for 1 year is $168, for 6f yr. it is 6 1 times $168, ' 

which by multiplying we find is $1113; Hence the ^^^'^. 

following ?5 

$1113.00, Ann, 

Rule. — I. Multiply the principal by the rate, and th^ 
product by the time expressed in years, to find the interest. 

II. Add the interest to the principal to find the amount. 

Note. — The interest for the months is conveniently found by taking 
"aliquot parts" of the interest for one year; and tiie interest for the 
lays, by taking such parts of one month's interest. 

EXAHPIiES FOR PRACTICE 

Required the interest 
2. Of $360 for 3 yr. 6 mo. at 7%. Ans. $88.20. 

8. Of $940 for 7 yr. 8 mo. at 6%. Ans. $432.40. 

4. Of $860 for 5 yr. 9 mo. at 5%. Ayis. $247.25. 

6. Of $780 for 8 yr. 4 mo. at 7%. Ans. $455. 

6. Of $590 for 3 yr. 10 mo. at S%, Ans. $180.93. 

7. Of$1296 for5yr.l0mo. 15da. at6%. ^ns. $456.84. 

8. Of $4080 for 3 yr. 3 mo. 9 da. at 5%. Ans. $668.10. 

9. Of $7856 for 2.yT. 4ino. 5da. at 7%. Ans, $1290.78. 
10. Of $8257 for 4 yr. T mo. ^ ^^. «X ^^^lo- Aifv%A^'^^%5i^ 
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SIX PER CENT. METHOD. 

473. The Six Per Cent. Method is so called because the 
process is based upon that rate. 

I. What is the interest of $240 for 6 yr. 8 mo. 13 d*. at 6% ? 

Solution. — The Int. of $1 for 1 yr. is $0.06, and operation! 
for 6 yr. it is 6 times $0.06, or $0.36. /.v. f^p ^.r. no 

The Int. of $1 for 1 mo., or ^^j of a year, is ^^ of w »= 04 
6^, or i of a cent, and the Int. for 8 mo. is 8 times f ?S |^__ *qqq 
} of a cent, or $0.04. *^ ""-5— 

The Int. of $1 for 1 mo., or 30 da., is J of a cent, 10.403 

or 5 mills, and for 1 day it is y\y of 5 mills, or ^ of ^4 

a mill, and for 18 davs it is 18 times i of a mill, $96.72 

or $0,003. 

Adding these results, we have $0,403 as the Int. of $1 for 6 yr. 8 mo. 
and 18 da., and on $240 it is 240 times $0,403, or $96.72. 

Rule. — I. Multiply the rate, .06, by the number of years; take 
J of the number of months as cents, and g of the number of days 
as mills; their sum will be the interest of Sl/or the given time 
at 6%. 

II. Multiply this sum by the principal, and the product will be 
the interest of the principal at 6%. For any other rate, take as 
many sixths of this interest as the rate is of six. 

Notes. — 1. Another method is to reduce the years to months, and take half 
the number oi months for cents, etc., as before. 

2. Another method is to take the number of months as cents, and one-third of 
the number of days as mills, and multiply the sum by half the principal. 

3. The method for days popularly expressed is, " Multiply dollars by dayt 
and divide by 6000.'' 

EXAMPI^ES FOR PRACTICE. 

Required the interest 
2. Of $380 for 3 yr. 4 mo. 12 da. at 6%. Ans. $76.76. 
8. Of $975 for 5 yr. 6 mo. 6 da. at 6 %. Ans. $322.72^. 
4. Of $834 for 9 yr. 10 mo, 15 da. at 6%. Ans. $494.14^. 
6.. Of $45.95 for 8 yr. 6 mo. 24 da. at 7%. .47w. $27.55+. 

6. Of $23.75 for 7 yr. 7 mo. 21 da. at 5%. Ans. $9.07+. 

7. Of $.325 for 9 yr. 5 mo. 14 da. at 8%. Ans. $.24^+. 

8. $147.37i, 4 yr. 11 mo. 13 da., 7%. Ans. $51,094. 

9. $635.62^, 9 yr. 9 mo. 11 da., 9%. Ans. $559.51+. 

10. $387.18|, 10 yr. 7 mo. 7 da., 10%. Ans. $410.53+. 

11. $570.05, 3 yr. 5 mo. 5 da., 6^%. Ans. $127.11+. 

12. $980,811 5 yr. 9 mo. 17 da., 1\%. Am. %\V^.^V--. 
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■ 

THE 60 DAY METHOD. 

4:73. At 6% a year, the rate for 2 mo., or 60 da., is If^; 
hence /or 60 da,, y-^ of the principal equals the interest. From 
this we l^ve the following method called the 60 Day Method 

Rule. — Point off two plaices in the principal for the inier&i 
for 60 days, and take multiples or aliquot parts of this iniereM 
for any other number of days, 

1. What is the interest of $3^60 at 6 % for 66 da. ? for 96 da.? 

Solution. — Pointing off two places we operation. 

have $3.60, the Int. for 60 da. ; then take *g go-_Tnt fo- go da. 
•j^r of $3.60, we have $0.36, the Int. for 6 da. ; S6= " * « a da. 

then the sum of these interests, or $3.96, is 5—^— 5- 

the interest for 66 da. $3.96= 66 da. 

Solution. — Pointing off two places we operation. 

have $3.60, the Int. for 60 da. ; take \ of $3.60=Int. for 60 da. 

$3.60 for the Int. for 30 da. ; and ^ of $3.60 1.80= " *' 30 da. 

for the Int. for 6 da. ; their sum is the Int. .36 = " " 6 da. 

for 96 da. $576= " " "96^ 

2. Find the Int. of $720, at 6%, for 6 mo. 12 da. For 128 d& 



$7 



21 
1 



operation. operation. 

20=Int. for 60 da. $7 20=Int. for 60 da. 



60= '* " 6 mo. (3X2 mo.) 14 40= " " 120 da. 

20= " " 10 da. (i of 60 da.) 72= *' " 6 da. 

24= " « 2 da. (J of 10 da.) 24= " « 2 da. 



$23.04=Int. for 6 mo. 12 da. $15.36= " " 128 da. 

exampi.es for practice. 

Kequired the interest 

3. Of $1500 for 4 mo. at 6%. Ans, $30. 

4. Of $780 for 10 mo. at 6%. Ans, $89. 
6. Of $960 for 2 mo. 9 da. at 6%. Ans. $11.04. 

6. Of $1260 for 33 da. at 6%. Ans, $6.93. 

7. Of $800 for 63 da. at 6%. Ans, $8.40. 

8. Of $150 for 135 da. at 6%. Ans, $3.37^, 

9. Of $840 for 3 mo. 28 da. at 6%. Ans, $16.52. 

10. Of $1250 for 4 mo. 29 da. at 7%. Ans, $36.21. 

11. Of $250 for 1 yr. 9 mo. 12 da. at 7 %. Ans, $31.21. 

12. Of $875 for 2 yr. 3 mo. 24 da. at 8 %. Ans, $162.17. 
tS. Of $275.50 for 2 yr . 8 mo. 15 da. at 5 fc . Ans, $37.31. 

14. Of$360.5()for5yT.4mo.\^^vi.«A,\\<?o- Am.%%iaA. 



00=lnt. for 60 da. 
00= " " 30 da. 
40= " " 4 da. 
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15. On a 8 mo. note for $3600, dated April 15, 187o*, at 6%, 
allowing 3 da. of grace, exact time. 

EXACT TIME. OPERATION. 

In April, 15 da. $36 

In May, - 31 da. 18 

In June, 30 da. 2 

In July, 15 da. |56^= " " 94 da. 
91 da.+3 da.=94 da. 

16. On a 3 mo. note for $2400, dated Jan. 20, 1887, at 6%, 
allowing 8 days grace, exact time. Ans, $37.20. 

17. Of $750, for May 12 to Oct. 20, at 6%, exact number 
of days. Am. $20,125. 

18. Of $480, from June 16 to Nov. 10, at 7%, exact num- 
b^ of days. Ans. $13.72. 

19. On a note for $570, dated Nov. 24, 1887, and due Feb. 
10, 1888, at 6%, allowing 3 da. of grace. Am. $7,695. 

20. On a note for $1050, dated Oct. 16, 1887, and due Mar. 
25, 1888, at.6%, allowing 3 da. of grace. Am. $28.70. 

METHOD BY CANCELLATION. 

4:T4. The following Six Per Cent. Method by Cancellation 
will be found convenient and practical : 

Rule for Months. — Point off two places in the principal, 
divide by 2, and multiply by the numbei^ of montlis. 

For the Int. for 2 mo. is yj^ of the principal, and for 1 mo. it is ^ of 
yJ^ of the principal ; hence for any number of months, the Int. is | of 
yJ^ of the principal multiplied by the number of months. 

Rule for Days. — Point off three places in the principal, 

divide by 6, and multiply by the number of days. 

For the Int. for 2 mo. or 60 days is yj^ of the f)rincipal, and for 6 da. 
it is ^ of Y^Ty or YoVij of the principal, and for 1 da. it is J of y^is of the 
principal ; hence for any number of days the Int. is i of j^^iy^y of the 
principal multiplied by the number of days. 

1. What is the Int. of $2400 for 38 mo. at 6% ? at 7% ? 

Solution. — We point ofl* two places in operation. 

$^00 to divide by 100, then divide by 2, and -»<, . nnv^Q 

multiply by 38 ; cancelling and multiplying, »^^.ooA<^^^^|^gg^ 
we have $456. 2 

Solution. -We divide by 6 to find the « ^^^^ ^^^®^- 

Int. at 1%, and multiply by 7 to. find the ^o 

Int. at 7% ; reducing by cancellation, we «9^ aavx qow't 
have $532. ^^f^:^><?°><I=:$632. 

1^1^ 
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2. What is the Int. of $4800 for 63 da. at 6% ? at 4^% ? 

Solution. — The Int. for 1 da. is J of 

r^^ of the Prin. ; hence we point off operation. 

3 places in $4800 and divide by 6 to .800 

find the Int. for 1 da., and multiply by $^.^PPX63 __^^^ 

63 to find the Int. for 68 days ; cancel- ^ — ?ou.w, Ans, 
ling and multiplying we have $50.40. 

Note. — To find the Int. at 4^ per cent., divide by d and multiply by 4i 
expressing the work and cancelling. 

JEXAMPI«£S FOR PRACTICE. 

Required the interest 

3. Of $120 for 2 yr. 9 mo. at 6%. Ans, $19.80. 

4. Of $245 for 3 yr. 4 mo. at 6%. Ans. $49.00. 
6. Of $1360 for 75 days at 6%. Aiis, $17.00. 

6. Of $2240 for 2 mo. 12 da. at 6%. Aru». $26.88. 

7. Of $2520 for 3 mo. 14 da. at 7%. Ana. $50.96. 

8. Of $126.50 for 4 mo. 24 da. at 5%. Am, $2.53. 

9. Of $5000 for 5 mo. 12 da. at 4A %. Ans, $101.25. 
10. Of $3600 for 3 mo. 3 da. at 4^%. Ans, $41.85. 

METHOD OF EXACT INTEREST. 

473. Exact Interest is that which is obtained by reck- 
oning 365 days to the year. 

Exact Interest is reckoned by the United States Government, and is 
growing in favor with business men. Bankers and business men often 
use Intereat Tables, which are usually calculated to exact interest. 

I. What is the exact interest of $785 from July 20 to De- 
cember 1st, at 7% ? 

Solution.— From July 20 to Dec. 1, ^ operation. 

there are 134 days; the Int. of $785 for *785 

1 year of 365 days, at 7%, is $54.95, and -^7 

for 134 days it is Jfi o^ $54.95, which is $54.95X134_^„ _ 

$20.17+. -^ 365 -*^«-17- 

Rule. — Multiply the interest for one year by the exact number 
of daySy and divide by 365. • 

Note. — The exact interest for any number of days less than 1 year may 
also be found by deducting from the common interest ^ of itself. 

exampi.es fo.r practice. 

2* What is the interest, at 7%, of $327.25 from January 
5tb, 1860, to July 12tli, 1862 'i A.ivi.VcJ\Sv?.. 
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3. What is the amount of S480, on interest at 6%, from 
Apr. 7th, 1851, to Aug. 25th, 1860? Am, $750.25—. 

4. A had S1200 on interest from May 20th, 1856, to SeptP 
5th, 1861 ; what was the int. at 5^% ? Ans, $349.53—. 

5. Required the amount of $1900 J on int. at 5% from June 
»th, 1850, to Jan. 14th, 1860. Ans, $2813.11. 

6. B p:ives his note, August 6th, 1857, for $670, interest at 
7%; he pays the note and interest May 17th, 1861.; how 
mmch did he pay? Arts, $847.19. 

7. Required the amount of $875.48, on interest at 6 % from 
Dec. 19th, 1845. to Feb. 29th, 1860. Ans, $1621.24. 

8. Prove that -^ off from common interest will give exact 
interest. 

CASE II. 

470* Crivefi, the time, the rate, and the interest or tJie 
atnountf to /inil the principal, 

1. What principal will in 4 yr. 8 mo., at 6%, give $151.20 
interest ? 

OPERATION. 

Solution. — We find the interest of $1 for 4yr. a ^i- k mr* f^ »«r» 

8 mo., at 6 %, IS $.28. If $1 gives an interest of fui_.*> 9q 

$.28, to give $jol.20 interest it will recjuire as ^j^^ 20 

many dollars as $.28 are contained times in — ^r^=s$540 
$151.20, which is $540. Hence the following -28 

Rule. — Divide the given interest by the interest of $1 for 
the given rate and time ; or divide the amount by the amouni 
of$l. 

EXASIPI^ES FOB PRACTICE. 

What principal will 

2. In 3 yr. 8 mo., at 6 %, give $462 interest? Ans, $2100. 
8. In 12 yr. 9 mo., at 7%, give $64.26 int. ? Ans, $72. 

4. In 7 yr. 4 mo., at 8 % , amount to $749.70 ? Ans. $472.50. 

5. In 5 y r. 8 mo. 15 da., at 5 % , give $575.40 int. ? 
0. In 7 yr. 7 mo. 13 da., at 7 %, amount to $2400 ? 

7. In 4 yr. 11 mo. 17 da., at 7 %, amount to $3363.79 ? 

8. The sum of A's and B's money on interest for 4 yr. 6 
, mo., at 6%, gives $5400 interest; howmuch money has each, 

if 3 times B'a equals A's ? Ans, $15000 ; $5000. 
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CASE m. 

4T7. Given f the pf'incipalf the rate^ atid the inter- 
est or the amount f to find the time, 

1. In what time will $234 give $49.14 interest, at 6%f 

OPEBATION. 

Solution. — The interest of $234, at 6%, for «234 

©we year, is $14.04. If in one year the princi- q^ 

pal gives $14.04 interest, to give $49.14 interest tTKi t 

It will require as many times 1 yr. as $14.04 is 14.04 Int. 1 yr. 

contained tunes in $49.14, which is 3iyr., or 49.14 . 

Syr. 6 mo. Hence we have the following 14.04 — *^^* 

\ ssSyr. 6mo. 

Rule. — Divide the given interest by the interest of the 

principal at the given rate for one year. 

' Note. — When the amount is given, subtract the principal from the 
amount to find the interest, and then proce^ as before. 

EX ^HPLiES FOR PRACTICE. 

In what time 

2. Will $750, at 6%, give $105 interest? Ans. 2 yr. 4 mo. 

3. Will $720, at 6%, amount to $957.60? ^ns. 5yr.6mo. 

4. Will $960, at 5 % , give $54.40 interest ? 
6. Will $1800, at 4-i % , amount to $3047.40 ? 

6. Will $26.50, at 7^ %, give $17.46 interest ? 

7. Will $18.20, at 5| %, give $10.23 interest? 

8. The amount of a certain principal, in a certain time, at 
5 pef cent., is $833, and the amount for the same time at 18 
per cent, is $1047.20 ; required the principal and time. 

Am. Prin., $680; Time, 4yr. 6 mo. 
Sua. — ^The diflference pf the amounts equals the interest at 7%. 

9. A certain sum of money on interest amounts at 4 per 
cent., for a certain time, to $1216, and at 10 per cent., for the 
same time, to $1600; required the principal and time. 

Ana. Prin. $960 ; Time, 6 yr. 8 mo. 

CASE IV. 

478» Oiveuy the principal, tiie titne, and the if»- 
terest or tfie am,ount, to find the rate. 

1. At what rate will %%%K. m«> %4^.U Interest in 3yr 

Snxo. f 
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Solution. — We find the interest of $234 operation. 

for 3 yr. 6 mo., at one per cent., is $8.19. If ^234 

the principal in the given ^ time, at «/ne per qi 

cent., gives $8.19 interest, to give $49.14 in- "9^4 

terest, it will require as many times one per o, 

cent, as $8.19 is contained times in $49.14, — -1 . 

which is 6 per cent. Hence we have the $8.19 int. at 1%. 

following 49.14-*-8.19=6 %. 

Rule. — Divide the given interest by Hie interest of theprind' 
pal for the given time, at one per cent 

Note. — When the amount is given, subtract the principal from the amount 
to find the interest, and proceed as before. 

EXAMPLiES FOB PBACTICE. 

At what rate 

2. Will $240, in 5 yr. 4 mo., give $64 int. ? Ans, 5 %. 

3. Will $654, in 7 yr. 8 mo., give $350.98 int. ? An^. 7 % . 

4. Will $72.50, in 3 yr. 4 mo. 15 da., give $14,681 j int. ? 

5. Will $3975, in 6 yr. 7 mo. 20 da., give $2375.06| int. ? 

6. Wm $13.25, in 8 yr. 10 mo. 18 da., give $7.062| int. ? 

7. The amount of a certain principal for -5 yr. at a certain 
rate is $2430, and for 12 yr., at the same rate, it is $3312 ; re- 
(uired the principal and the rate. Ana. $1800 ; 7%. 

8. The amount of a certain principal for 4 yr., at a certain 
rate per cent., is $3551, and for 19 yr., $6929| ; required the 
principal and rate. Ana, Prin., $2650; Rate, 8J%. 

INTEREST ON PROMISSORY NOTES. 

4:79. A Promissory Note is a written promise to pay some 
one a certain sum of money on demand, or at a specified time. 

480. The Face of a note is the sum whose payment is 
promised. It is written in words in the body of the note, and 
in figures at the top or bottom. 

481. The Maker of a note is the party who signs it. The 
Payee is the party to whom it is made payable. The Holder 
is the one who owns it. 

If a note reads 'j^itli interest," it draws interest from date ; otherwiso 
it draws interest from the time of maturity until paid. A note may draw 
interest from a particular time after date, if so specified in the note. When 
no rate is mentioued the legal rate of the State is understood. In business 
liuiguage a note is said to he " made in favor of" the payee. 

A note should contain the words, *' value received," otherwise the holdai. 
muy be required to prove that value was xec/bW^. 
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488, A Negotiable Note is a oote that o,an he traus 
ferred from one party to another. A note is negotiable when 
it is made payable to tlie " bearer '' or to the " order " of the 
payee. 

A note payable "to order" becomes negotiable by the payee writing 
his name on the back of it, wliich is called indorsing the note. A not€ 
payable "to bearer" is negotiable without indorsement. A note payabK 
to a particular person only is not negotiable. 

The words " without defalcation " are required in Pennsylvania to make 
a note negotiable ; in New Jersey, " without defalcation or discount;^ and 
in Missouri, "negotiable and payable without defalcation or discount." 

48Si» The Indorser of; a note is the party who puts his 

name on the back as security for its payment. 

It is customary in raising money on notes, to have one or more 
responsible persons write their names on the back of the note as security 
for its payment. In case of the refusal of the maker to pay the note 
when due, each indorser is liable for the whole amount of the note 
m the order of signing, unless he writes above his name the words 
"without recourse," or unless there is an agreement between two or 
more indorsers to share the loss between them. 

When the maker fails to pay a note, it is usual for the holder to 
make his demand on the last liable indorser, who pays the note and then 
gets the amount from the preceding indorser, and so on, up to the first 
indorser. The holder, however, has the option of collecting the amount 
from any liable indorser, and wlien so collected, all subixquent indorsers 
are released, the indorser who pays becomes the holder, and may col- 
lect from any prior liable indorser, and so on up to the first. 

484, The Maturity of a note is its becoming legally due 
at the expiration of the time. In most of the States a note 
matures three days after the time specified, unless the words 
" without grace" are inserted. 

489. Days of Grace are the three days usually allowed 
by law for the payment of a note after the expiration of the 
time specified in the note. 

When grace is allowed the note matures on the last day of graict. 
When no grace is allowed, it matures at the expiration of the time spec- 
ified. If a note is payable on demavdy it is legally due when presented. 
If a note becomes legally due on Sunday or a legal holiday, it must 
be paid in most States on the day preceding. In Connecticut, three 
days' grace is allowed on notes for $36 or more, but not on notes for a 
less amount; if the last day Ls a legal holiday ' falMpg on Sunday, the 
note is due on Monday. In Maine and Nebraska, ii the third day is a 
legal holiday falling on MoTiday, the note is payable on Tuesday ; and 
ID New York a note maturing on a legal holiday, or Monday observed 
as such holiday^ is payable the ioVlomxv^ day. The following notatio" 
fndlcptep when a \iote is nominaWy aT\A\e.^^\\y Avl^*. ^\\\^ WT^VRT'i, 
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WKen the time of a note is stated in montha, caleiidai months are 
Dieant. A iiote for 4 months, dated Oct. 15, would mature Feb. 15/18; 
out If dated OcU 29, 30, or 31, it would expire on the last day of Febru- 
ary, and be legally due on the 3d of March. 

480. A Protest is a written declaration made by a notary 

pvhlic that the maker of the note has failed to pay it. 

A^ protest must be made out on the day the note matures, and sent to 
the indorser immediately to hold him retsponsible. Tlie neglect to protest 
a note on maturity releases an indorser from all obligation to pay it, un- 
less the words "waiving demand and notice" appear above the indorser's 
lignature. 

There are two methods of estimating the time between different dates. 
The. first is by compound subtraction, which is still generally used in 
partial payments. The second is by determining the number of entire 
years, if any, and then reckoning the number of days left, either by 
addii^ the number in the different months between the dates, or from 
the table. Art. 296. This latter method is now generally adopted by 
merchants in finding interest on items in an account, and for calculations 
for short periods, and will be used in the following examples. 

487. The Principal Kinds of notes will now be given, 
and the calculation of the interest upon them required. 

A Time Note is one made payable at a specified time; when no time of 
payment is specified, the note is due on dimand. A Joint Note is a note 
signed by two or more persons who are jointly liable for its payment. 
A Joint and Several Note is a note signed by several persons who are 
both jointly and singly liable for its payment. 

A Principal and Surety Note is one in which another person becomes 
security for the payment of the note by the maker. A surety note 
should be made payable to the order of the surety, who should indorse 
it on the back to the order of the creditor. It is held that a note made 
in favor of the creditor and indorsed by the surety, does not bind the 
latter to the payment of the debt. In reckoning the interest on not^, 
3 davB of grace are to be allowed. 

HXAMPLEN FOR PRACTICE. 

!• TIME NOTE. 



$225. Indiana, Pa., Oct 15, 1876. 

Two months after date, I promise to pay Joseph H, Landis^ 
or order, Two Hundred and Tv^enty-jive Dollars, with interest^ 
for value received, without defalcation, R. W. Fair. 

What is due on this note at maturity ? 

J. OPERATION. 

exact ti*. |2i25=Int. for 60 da. 

Oct. 16 da. 115= " " 4 da. 

JJ^^- ?? il $2:40=" ""64 da 

^®^- h.^- $225.00 

Time, 61 da.+3da.==04 da, ^^Ta^=W£.^>^t.x $.>^^. 
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2. PRINCIPAL xVND SURETY NOTE. 

$779.25 Trenton, N. J., Nov. 15, 1876. 

Two months after date, I promise to pay Philip Dunn^ 
or order, Seven Hundred and Seventy-nine -^^ Dollars^ 
with interest, for value received, without defalcation a» 
discount. Henry Wood. 

Surety, Philip Dunn. 

What will be due on this note at maturity ? 

Ans. $787.56. 

8. JOINT NOTE. 

$650 Jefferson City, Mo., Aug, 21, 1876. 

On demand, for value received, we promise to pay Jamei 
Mack ay, or order, Six Hundred and Fifty Dollars, with 
interest, negotiable and payable vdthout defalcation or dis- 
count, John Tomlinson, 

Charles Leroy. 
What will be due on this note, Jan. 1, 1877 ? 

Ans. $664.41 

4. joint and several note. 



$727/15 New York, Sept. 25, 1876. 

Six months after date, we jointly and severally promise 
to pay Matthew Wilcox, or order, Steven Hundred and 
Twenty-seven -^^ Dollars with interest, value received, 

Samuel Morgan, 
Richard J. Mendenhall. 
What will be due on this note at maturity ? 

Ans. $750.07. 

6. company note payable at a bank. 

$480 ' Philadelphia, April 1, 1876. 

Ninety days after date we promise to pay Claxton & Co., 
or order, at the National Bank 6f Northern Liberties, Four 
Hundred and Eighty Dollars, for value received, without 
defalcation. Williams, French & Co. 

What was the value of tMa not^, August 12, 1876 ? 
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^ NOTE PAYABLE AT A BANK. 

t600. Reading, Pa., Bee, 14, 1887. 

Three months after date, I 'promise 1o pay Mary Smith, or 
order, at the First National Bank, Six Hundred Dollars, with 
interest, for value received, without defalcation. John Smith. 

What was the value of the note at maturity? 

Ans, $609.40. 

ANNUAL INTEREST. 

488. Annual Interest is the simple interest of the prin- 
cipal, and of each year's interest from the time of its accru' 
ini^ until settlement. 

489. Annual Interest is sanctioned by some States 
i^hen the note is written " with interest payable annually." 

1. Simple IiUerest is not due, and cannot be collected until the princi- 
pal is due, unless the note reads, "with interest payable annually." 
Annual Interest allows interest on the unpaid interest of a debt as well as 
upon the debt itself. 

2. In Oompound Interest, each year's interest is added to the principal, 
and the sum forms a new principal for the succeeding year. * 

3. The neglect to collect the annual interest on a note drawn " with 
interest payable annually," is in some States, regarded as a waiving of 
the contract requiring it. 

I. What is the amount due on a note of $300, at 6% for 
3yr. 3 mo., interest payable annually ? 

Solution. — ^The interest on operation. 

1300 for one year is |18, and ugQO x .06 = $18 int. for 1 yr. 

for 3yr. 3 mo. is $58.o0; the -^—^ —. ^^Tn. • ^ r oi 

first yearns interest is on inter- f }f X ,%= ^°-^5' ^^ ^^^?^ ^ 

est 2yr. 3 mo., giving $2.43 in- f}^ X .135= 2.43, mt. on Ist int. 

terest; the second ylar's is on JJ^ X .075= 1.35, mt. on 2d int. 

interest for 1 yr. 3 mo., amount- ^^^ X '^^^ = ^'^l' ^}' ^n 3d int 

ing to $1.35; the third year's 300.0 prmcipal. 

interest is on interest 3 mo., $362.55 

amounting to $.27 ; adding the 

interest on the principal, the interest on each year's interest, and th« 
principal, we have $362.55 as the amount due. 

Rule. — I. Find the interest on the principal for the given 
lime and rate : also find the interest on each yearns interest 
for the time it has remained unpaid, 

II. The sum of these interests will he the annual inter esi, 
and this, added to the principal, will be the amount due 



I 
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NoTR.— Tlie work may be shorteoed by calculating the Interest for flu 
■urn of the times during; which the different interests remahi unpaid. 

exaiipi.es for practice. 

2. What is the interest due on a note for $840, dated 
March 2, 1812, interest payable annually, if no payments are 
made till Sept. 9, 1876 ? Ans. 8252.90. 

8. How much is due Jan. I, 1877, on a note for $1000, 
dated June 16, 1873, interest payable annually at 7%, if the 
yearly interest has been regularly paid ? Ans $1038.69. 

4. $l250. OoNCOED, N. H., Feb. 10, 1871. 

For value received, I promise to pay to the order of Jacob 
Clark, on demand, One Thousand Two Hundred and Fifty 
Dollars, with interest annually. Thomas Maynard. 

What was due on this note, June 11, 1875, if the annual 
interest was paid up for the first two years? 

Ans. $1432.73. 

PARTIAL PAYMENTS. 

490« Partial Payments are payments in part of notes, 
bonds, or other obligations. 

401* An Indorsement is an acknowledgment of a pay- 
ment written on the back of the obligation, stating the time 
»nd amount of the payment. 

The term Indorsement is used in different business papers, in esch case, 
However, meaning a vrrUing on the bcuik from the Latin dorsum, the back. 

1. The writing of the name on the back of a check, draft, note, etc., i« 
called a General Indorsement, or an indorsemenl in blank. 

2. A Special Indorsement directs the obligation to be paid to some par- 
ticular person, or to his order. 

3. An acknowledgment of the payments on a note, written on the back 
of it, is also an indorsement. The person holding the obligation signs bia 
name to this statement as a receipt. 

49I3. The Supreme Court of the United States, and nearly 

All the States, adopt the following rule for partial payments, 

jailed 

THE UNITED STATES RULE. 

1. Find the amount of the principal to the time of the 
first payment ; if the payment equals or exceeds the inter- 
^.v/, jfudtrctct the payment from the amount and treat the 
remainder as a new principaL 
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II. If the 'payment is less than the interest, find the 
amount of the ^ame principal to the time when the sum of the 
pay.m£nts shall equal or exceed the interest due, and subtract 

he sum of the payments from the amount, 

III. Proceed in the same manner vrith the remaining pay- 
ments until the tim^ of settlement. 

Note. — This rule is founded upon the decision of Chancellor Kent. The 
principle is, that neither interest nor payment shall draw interest. It has 
been adopted by nearly all the States — New Hampshire, Vermont, and 
Connecticut being the principal exceptions. 



1. $600 



MiLLERsviLLE, Pa., July 12, 1870. 



Four years after date, I promise to pay Henry Wilson, 
or order, Six Hundred Dollars, with interest, for valtie 
received, Charles Harding. 

On this note were the following indorsements : 

May 24, 1871, received . . . $131.20 
Dec. 18, 1872, "... 40.00 
Sept. 12, 1873, "... 175.00 
How much remained due July 12, 1874? 



OPERATION. 

Principal, or face of note 
Interest to first payment . 

Amount due May 24, 1871 
First payment to be deducted . 

Balance due after first payment 
Interest on balance to second payment is $47.00. The pay- 
ment being less, is not deducted. 
Interest from first payment to third payment . 

Amount due Sept. 12, 1873 .... 
Sum of second and third pay;nents to be deducted 

Balance due after third payment 

Interest from Sept. 12, 1873, to July 12, 1874 . 

Balance due on settlement, July 12, 1874 



$600.00 
31.20 

631.20 
131.20 

600.00 



69.00 

569.00 
215.00 

354.00 
17.70 

371.70 



$4000 



Lancaster, Pa., May 10, 1870. 



Five years after date, for value received, I promise to 

pay Robert Turner, or order, Four Thousand Dollars, vrith 

interest from daie, Morton Black, Jun. 

Indorsements: May 10, 1871, $300; May 22, ] 872, $250 ; June 16, 1873, 
$70; July 30, 1874, $175 

How much was due May 10, 1875? Ans. $4389.58. 

12 
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EXAIIIPI.EH FOR PRACTICE. 



8. $800. Columbia, Pa., March 10, 1870. 

• 

For value received^ on demand^ I promise to pay W, R 
FisJier, Eight Hundred Dollars, with interest 

W. H. Crothebs. 

Indorsements: Feb. 16, 1871, $10.00; Oct. 20, 1871, $75.00; Jan. 14^ 
1872, $15.00 ; AprU 26, 1872, $10.00. 

The note was settled Sept. 1, 1872; what was then due? 

Ans. $808.25. 

4. A note of $7000 was given Jan. 1, 1872. 

Indorsements: May 3, 1873, $400; Aug. 8, 1874, $70; Sept. 9, 1875i 
$120; Oct. 7, 1876, $950. 

What was due Jan. 1, 1877, Int. 7% ? Ans, $7910. 

5. A note of $5860 was given Sept. 10, 1874. 

Indorsements: Aug. 16, 1876, $150; May 18, 1876, $350; Dec. 28, 1877, 
$95; Nov. 17, 1878, $112. 

What was due Jan. 1, 1879, Int. 5%? Ans. $6414.66. 

493. Business men generally settle notes and interest 
accounts, payable within a year, by the following rule, 
called the 

MERCHANTS' RULE. 

I. Find the amount of the principal till the tim£ of settle- 
ment, and also the amount of each payment till the time of 
settlement. 

II. Subtract the sum of the amounts of the payments from the 
amount of the principal for the balanqe due. 

NoTBS. — 1. In some States merchants apply this rule to notes for longei 
periods by reckoning the interest for 1 year, and subtracting from tht 
amount the amounts of the payments made during the year, and taking 
this balance for a new principal. 

2. As the periods in these uo^s are all short, the interest should be cal- 
eulated for the number of days. 

exa9ipl.es fob practice. 



1. $5480. Philadelphia, Jan. 1, 1875. 

Sixty days after date, for value received, I promise to 
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pay Joseph Trotter, or order, Five Thousand Four Hur^ 
dred and Eighty Dollars, without defalcation. 

James Taylor. 

Indorsements: March 15, $200; June 12, $300; Aug. 9, $500; Oct. 1, 
$700. 

What is due Dec. 3, 1875 ? Ans. $3994.86. 

2. A note of $4774.25 was given Nov. 9, 1875. 

Indorsements: Jan. 1, 1876, $500; Feb. 12, $600; April 17, $450; Jue« 
10, $247.50; Aug. 1, $250. 

What is due Oct. 1, 1876, at 7% ? Ans. $2953.692. 

8. A note was given for $1250, April 20, 1874. 

Indorsements: May 10, $200; July 17, $50; Sept. 25, $140; Oct 19; 
$150; Dec. 12, $350. 

What was due April 20, 1875, at 5% ? Ans. $396.89. 

Note. — For Connecticut, Vermont, and New Hampshire rules, see 
Brooks's Higher Arithmetic. 

TRUB DISCOUNT AND PRESENT WORTH. 

494« Discount is an allowance made for the payment 
of money before it becomes due. 

495. The Present Worth of a debt payable at a future 
time without interest is such a sum as, being on interest for 
the time at a certain rate, will amount to the debt. 

496. The True Discount is the difference between the 
amount of the debt and the present worth. 

Notes. — 1. The true discount is the interest on the present worth for the 
time between the payment of the debt and the time it becomes due. 

2. The present worth corresponds to the principal, the discount to the 
Interest, and the debt to the amount ; hence the different cases may ba 
solved as in Interest. 

I. What is the present worth of $585, due 5 years hence 
without interest, money being worth 6% ? 

Solution. — The amount of $1 for 5 years, operation. 

at 6%, is $1.30, hence the present worth of $0.06x 5 $ 0.30 

$1.30 is $1, and the present worth of $585 is Amount $1*30 

^ Sl^°7 *\"^^ ^^ ^ $1.30 is contained times $586-^1.30=$450, Ant. 
in $585, which is $450. Hence ' 

Rule. — I. Dipide the given sum by the amount of $1 for 
ihe given rate and time, to find the present worth. 

II. Subtract the present worth from the given sum tii finm 
(he discount. 
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Note. — When several payments are made without interest^ And thi 
prtdent worth of each separately, and take their sum. 

exampl.es fob practice. 

2. What is the present worth of $1206, due 5yr. 8 mo. 
hcQce without interest, money worth 6% ? Arts, $900. 

^. What is the discount of $6460, due 4 yr. 10 mo. 12 da. 
hence without interest, money worth 6%? Ans, $1460. 

4. A owes $2178 payable in Syr. 9 mo. without interest, 
but wishing to pay it immediately, what should he in equity 
pay, money worth 7 per cent. ? Ans. $1725.14+- 

5. B bought $2500 worth of goods on 6 mo. 18 da. credit; 
what allowance should be made, if the bill be paid imme- 
diately, money being worth 6%? Ans, $79.87—, 

«. I can sell my horse for $280 cash or $300 on 1 yr. 6 mo 
credit; I choose the latter; how much did J. lose, mouey 
being worth 6 per cent.? Ans, $4.77 + 

SVPPJLE9IENTABY EXAMPI.EM. 

To be omitted unless otherwise directed. 

7. A gives his note for $850, payable in 2 yr. 8 mo. without interest; 
at the end of 8 mo. he wishes to pay the note ; what should the holder 
of the iiote receive ? ^??s. $758.93— . 

8. A man owes $600, of which one-third is to be paid in one year and 
the remainder in two years ; what is the present value, money worth 6 
per cent. ? Ans. $545.82. 

9. What is the present worth of $2400, one-fourth due in 8 mo., one- 
third in 1 year, and the remainder in 18mo., money being worth 6 per 
cent.? ^rts. $2249.07. 

BANK DISCOUNT AND BANKING. 

497. A Bank is an incorporated instittition which ro' 
ceives and loans money, or furnishes a paper circulation. 

498. A Bank of Deposit is one which receives money 
or its equivalent on deposit, to be drawn at the order of the 

. depositor. 

499. A Bank of Discount is one that lends money, 
discounts notes, drafts, etc. A Bank of Tssue is one that 

makes and issues notes to circulate as money. 

Some banks unite two and some a\\ ol \-\vea.^ c^S&rs*. K Eomv-tw^ Rossfe u 
one that receives small sums on depoa\V,wi^^^l^^xi^fe^'^^^»^^a^'s^\^fc^ 
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500« A Check is aa order on a bank, given by one of 
its depositors, to pay a certain amount to some person or 
his order, or to bearer. 

501« Bank Discount is the interest on the face of the 
note for the time from the day of discount to the day of 
payment. 

S^S. The Proceeds or Avails of a note is the sum re« 

ceived for it when discounted. It equals the face, or the 
amount of the note less the discount. 

503« The Term of Discount is the number of days 
from the time of discounting to the time of maturity of the 
note. 

When a person wishes to borrow money at a bank, he presents a 
note, either made or indorsed by Jiimself, payable at a certain time, and 
receives for it a sum equal to the face less the interest for the time the 
note has to run. This amount is withheld by the bank in consideration 
of advancing money on the note prior to its maturity. 

In Pennsylvania, Delaware, Maryland, Missouri, and the District of 
Columbia, the day of discount and day of payment are both reckoned, 
which, with the three days of grace, make 4 days. A 60-day note, in 
these States, would be discounted for 64 days. 

Business men often discount notes by deducting the interest for a 
given time, with or without grace, as may be agreed upon. The rate is 
fixed by agreement, and is usually greater than the legal rate. 

504. The difference between bank discount and true 
discount may be shown as follows: 

If I take my note to the bank promising to pay $106 at the end of 1 
year, to get it cashed, by tl e method of true discount I would receive 
$100; but by the method O:' bank discount, not counting days of grace, 
I would receive $106 minus the interest of $106 for 1 year, that is, $106 
—$6.36 =$99.64. 

CASE I. 

^09« Given, the face of the note, tlie rate, and the 
Ihne^ to find the discount and the proceeds. 

1. What is the present worth or proceeds of a note fof 
$600, due in 21 days, discounted at i bank at 6 per cent.? 

Solution.- -We find tlie interest of operation.. 

$600 for 21 da. plus 3 da., or 24 da., is $600 214-3=24 

$2.40, which is tlie discount. Subtracting qq^^ oj • 6 - 004 

til is from $600, we have the proceeds, (^irjKh 
equal to $597.60. ^^i^^ 

$597.60, Ans. 
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Rule. — I. Fmd the interest on the face of the note for three 
days more than the specified time^ for the discount, 

11. Subtract the discount from the face^ to find the presem 
^vorth. 

N0T9. — The discount of an interest-hearing note is computed on the amovi'ii 
of the note at its maturity. Banks compute interest for the actual numbtr of 
days a note has to run, whether a note is drawn for months or days, 

EXAMPJLES FOR PRACTlCi:. 

2* A note for $275, due in 60 days, was discounted ^t i 
bank at 7 % ; what was the discount ? Ans, $3.37 — , 

S. A note for $965, at 90 days, was discounted by a broker 
at 7% ; required the proceeds. A^is, $947.55. 

4. A note for $876.50, due in 60 days, was discounted by a 
bank at 6% ; required the proceeds. Ans, $867.30. 

5. Required the difference between the true discount and 
the bank discount of $690, due in 2 yr. 6 mo., money worth 
6%, not reckoning days of grace. Ans, $13.50. 

Find the discount and proceeds of the following notes : 
6. $650^^^. Philadelphia, 3Iarch 16, 1870. 

Four months after date I promise to pay Thomas Nevo* 
man^ or order. Six Hundred and Fifty -^-^^ Dollars^ at the 
Oirard Bank, value received, without defalcation. 

Henry Osbobn. 

Discounted, April Ist, 1870, at 6%. Ans. Dis., $11.92. 



7. $135^. * Washington, Aug. 20. 1872. 

Three months after date, for value received, I promise to 
pay W. H, Seal, or order, One Hundred Thirty-five ^ 
Dollars, without defalcation. D, Newlin Fell. 

Discounted, Sept. 7, 1872, at 6%. Ans, Discount, $1.76. 



8, $750. Chicago, June 16, 1876. 

Nine months after date, for value received, I promise to 
pay Mary Smith, or order. Seven Hundred Fifty Dollars, 
with interest, at 6 per cent, Fannie E. Willard. 

Discounted, at 6%, Oct. 24, 1876. Ans, Dis. $19.09. 

Note.— In Ex. 6, the time is UV\-4— \1Q d«».\ in Ex. 7, it is 74+4—78 da.' 
ha Ex. S, it is 143+3=146 da. 
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CASE n. 

500* Given, the rate, the time, and tlie proceeds or 
the discount, to find the face, 

1. I wish to borrow $800 from a bank ; for what moflt I 
c^ve mj note at 30 days, discounting at 6 per cent. ? 

Solution. — We find the interest of $1 operation. 

for 33 days and subtract it from $1, which $1.0000 
^ives the proceeds of $1. If for every $1 .0055 

in the face of tte note the proceeds are — ' -^ j r *i 

$0.9946, to give $800 proceeds will require -9945, Proceeds of $1. 

as many times one dollar as $0.9945 is 800 -^ .-^^ 

contained times in $800, which are $804.42. ^9945 — *<5^-'^-|-« 

Rule. — Divide the given proceeds by the proceeds 0/ $1 
for the given time and rate ; or divide the discount by the 
discount q/* SI. 

EXAMPIiES FOR PRACTICE. 

2. A wishes to borrow $1000 from a bank for 60 days; 
for what sum must he give his note, discounting at 6 per 
cent. ? Ans, $1010.61. 

3. What is the face of a 90 day note, the proceeds of which, 
discounted at 6%, are $2000 ? Ans. $2031.50. 

4. For what sum must a note be drawn at 60 days to net 
$5000, when discounted at 6 per cent. ? Ana, $5053.06. 

5. A broker buys a 60 day note for $20 less than the face ; 
what was the face, discount 6 per cent.? Ans, $1904.76. 

SVPPJLEMENTARY £XA]IIPI.£S. 

' To be omitted unless otherwise directed. 

6. Find the face of a 6 mo. note which, when discounted at 1 per 
cent, a month, yields $685.50. Ans. $730.03. 

7. Owing $1000, 1 gave a 90 day note, which, discounted at 1J% a 
month, paid the debt ; required the face of the note. Ans. $1040.31. 

8. Mr. Schofield presented a 30 day note at a Baltimore bank for dis- 
count ; the proceeds were $954.56 ; what was the face ? Ans, $960. 

CASK in. 

507. Given, the face, the rate, and the proceeds or 
the discount, to find the time. 

1. The proceeds of a note for $600, discounted at 6%, are 
$593.70 ; what was the time ? 
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OPERATI09. 

SoLUTic N.— Subtracting $593.70 from $600, $600 

^e find the disoount is $6.30. The discount on 593.70 

on© $1.00 for one day, at 6%, is ^ of a mill; 6 30 discount 

and on $600 it is 600 X $.00% or $0.10. Hence ©oo x .OOOi = .10. 

the note was discounted for as many days as 6.30-;-!l0 = 63'day8* 

$0.10 is contained times in $6.30, or 63 days. 63 ---3 = 60 days. 
Therefore the time was 63 — 3, or 60 days. 

Rule. — Divide the discount by the interest on the face for om 

day^ and subtract 3 days of grace from the quotient 

Note. — When the time a note has to run after being discounted Is 
required, we wish to know the actual time, and therefore do not subtract 
the days of grace. 

EXAMPIiES FOR PRACTICE. 

2« A merchant discounts a note for $2000 at a bank, and 
receives $1969 ; what is the time ? Ans. 90 days. 

3. A commission merchant sold a consignment of cotton 
for $4500, receiving in payment a note, which yielded, on 
being discounted, $4475.25 ; what was the time of the note? 

Ans, 30 days. 

4. A note dated June 21st, 1875, was discounted July 1st 
at 7 % ; the face of the note was $6540 and the proceeds 
$6472.60 ; how long had it to run after it was discounted ? 

Ans. 58 days. 

SUPPI.EME?rTARY EXAMPI.ES. 

To be omitted unless otherwise directed. 

5. A note dated Jan. 15th, 1876, at 6 months, was discouiived at the 
First National Bank, St. Louis ; the proceeds were $8402.2d, and the 
face $8500 ; what was the date of discount? Ans. May 11. 

6. An interest-bearing note, dated Aug. 1, 1872, at 90 days, was dis- 
counted at 8%; the face was $750, and the proceeds $759.il82. ; what 
was the date of discount ? Atis. Oct. 1. 

CASE ly. 

S08« CHven, the fcice^ the time, and the proceeds or 
the discount, to find the rat-e* 

1. The proceeds of a note for $300, at 30 days, are t298 35; 
what IP the raio f 
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OPERATION. 

Solution.— We find the discount on $300 is $300 

|1.65 ; and tlie discount on $300, at one per cent., 298.35 

for 33 days, is $0.27^. Hence the required rate j (55 discount, 

is as many times 1 % as $.27 J is contained times $300 X .OOttW = .271 

in $1.65, which is 6% . 1.65 -^ .27i = 6. 

Rule. — Divide the discount by the interest on the face a< 1%, 
for the given time, 

EXAJIIPI.ES FOR rBACTICE. 

2* Mr. Herr buys ^oods to the amount of $4000, ana u) 
pay for them gets his note for 60 days discounted at a bank; 
if the face is $4042.45, what is the rale? An,s. 6%. 

3. A note dated July 1st, 1875, at 3 months, was dis- 
coauted at bank on Aug. 10, 1875; the face was $2fAjO, and 
the proceeds $2473.264 ; what was the rate ? .'^/?.s. 7%. 

4. A note dated September 12th, 1875, at 6 months, was 
discounted at Wilmington, Del., December 9th, 1875; the 
face of the note was $5750 and the proceeds $5624.77^; what 
was the rate of discount? Ann, 8%. 

STOCK INVESTMENTS WITH INTEREST. 

509. In Stock Investments operators take into consid- 
eration the interest on the money invested. 

Since money is wi^rth its interest while invested, 10 know the actual 
gain or loss of an investment, we should reclvon the interest on the money 
invested. 

Stock speculators frequently, instead of paying for stock, deposit a 
sum called a " margin," to secure tlie broker against loss, should the 
stock fall in price before delivery or sale. 

Note. — As the following examples are worked principally by a combl 
nation of methods previously giveu, it has been thought unnecessazy tv 
divide them into cases. Brokerage at ^ per cent. Is to be reckoned on ill 
|r jrchases and sales. Money is considered worth 6%. 

1. What is the annual rate of income from an investment 
which pays 5 % dividends semi-annually, if reinvested at 6 % ? 

Solution. — The dividend on $1 at the operation. 

end of the first 6 mo. is $.05, and this may ^ 05V 1 0^ $ O'il "> 

be on interest at 6% for the next 6 mo.; « rft(_L_«n«(i ;^— « 1 m t; 
hence at the end of the vear this will amoimt ^•^o-t-J{).UDiD- ^. J u^ 
to $.05X1.03, or $.0515 ; and adding this to ~ aW|^5*. 

the second dividend <>n $1, received at the end of the second 6 mo., w« 
have $.05-|-$.0516=$. 1016, which is the yearly rate of income. 
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EXAMPI^BS FOR PRACTICK. 

2. When the Penn. Railroad pays 2% quarterly, what 
yearly dividend will this equal, interest 6% ? Ana. 8^%. 

3. If I buy Michigan 6's at 108, interest payable semi 
annually, what annual rate % do 1 receive? Arts, 5||J%. 

4. If I buy 15 shares United Companies of New Jersey 
at 137^ ($100), and receive $37^ dividend quarterly, what 
annual rate of interest do 1 receive? Ans. 7f|f%. 

S1JPPIi£!ttENTARY EXAMPXES. 

To be omitted unless otherwise directed. 

5. Mr. Westlake sold $4000 Illinois 6's at 106, interest payable quar- 
terly, and bought Kentucky 6*8 at 105, interest payable semi-annually; 
did he increase or diminish his yearly income if each dividend was put 
out at interest as soon as received ? 

Atis. Diminished $1.80 ; surplus, $20. 
6 I buy in August 20 shares Second and Third Sts. Pass. Bailway 
($50) at 83, and receive in October, January, April, and July, a 3% 
divif'end ; what % of income do I receive during the year, and what 
will ^le my entire dividend if each dividend is invested for the remain- 
der o^ the year, interest at 8% ? Aiia, Div., $123.60; rate, 



COMPOUNP INTEREST. 

SVd. Compound Interest is interest on both principal 
and interest, when the interest is not paid when due. 

Compound interest assumes that if the borrower does not pay the 
interest when due, it is proper that he should pay interest for it until 
paid. Some regard it as just, but it has not the sanction of law. 

1. What is the compound interest of $400 for 2yr. at 6%? 

OPERATION. 

Solution. — Multiplying by the rate ^(^^ 

per cent., we find the interest for 1 year Qg 

to be $24; adding this to the principal, ' t x -i ^ 

we find the amount to be $424, which is 24.00 =Int. 1st yr. 

the principal for the 2d year. Multi- i??__ 

plying the new principal by the rate, 424.00 ==:Amt. Ist yr. 

we find the interest for the 2d year to be .06 

$25.44, and adding this to the 2d princi- 25.44:= Int. 2d yr. 

pal, we find the amount for 2 years to 424 

be $449.44, from which subtract the Isi . . _ , 

principal, and the remainder, $49.44, is ^^^ = ^^^ 2d yr. 

the compound interest*. Hence the fol- _ 

Sowing 4^.44= C. Int. for 2 jr. 
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• 

Rule . — L Find the amount of the principal for ^.he first 
period of time for which interest is reckoned^ and make 
this the principal for the second period, 

II. Find the amount of this principal for the neat 
period ; and thus continue till the end of the given time. 

III. Subtract the given principal from the last amount^ 
and the result will be the compound interest. 

Notes. — 1. When the interest is due semi-annually or quarterly, we 
find the interest for such time and proceed as above directed. 

2. VVheu the time is for years, mouths, and days, tind the amount for 
the vears, then compute the interest on this for the months and days, and 
addVo the last amount before subtracting. 

EXAHPLKSi FOR PRACTICE. 

2. What is the compound interest of $568, for 3yr., at 
6 per cent. ? Ans, $108.50. 

3. What is the amount, at compound interest, of $90, for 
6 yr., at 7 per cent. ? Ans, $135.06^. 

4. What is the compound interest of S347.50, for 4yr.' 
8 mo., at 6 per cent. ? Ans. $108.76. 

5. What is the compound interest of $1728^, for 2 yr . 
6 mo., at 6 %, payable semi-annually? Ans. $275.27. 

6. What is the amount of $240, for 2yr. 3 mo., at 8 per 
cent., payable quarterly ? « ^n.s. $286.82. 

7. What is the amount of $450, for 8 yr., at 6 per cent., 
compound interest ? 

Solution. — We look in the table under 6 per cent., operation. 
and opposite 8 yr. we tind the amount of $1 to be $1.5938481 

$1.5938481; muiti{)lying this amount by 450, we * 450 

have the amount of |450, which is $717.23. ^ - 

8. What is the amount of $780, for 9 yr., at 8 per cent, 
compound interest? Ans. $1559.22. 

9. What is the amount of $300, for 16 yr., at 7 per cent., 
compound interest? Ans. $885.65. 

10. Required the compound interest of $950, for 20 yr., 
at 4 per cent. Ans, $1131.57. 

11. What is the difference between the simple and coik* 
poand interest of $600 for 6 yr. 6 mo. 6 da. at 6% ? 

Ans. $42.90 
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The calculation of compound interest is facilitated 
by the use of the following table. Similar tables are also 
used for simple interest. 



TABLE. 
AtHount tf/" $1 at Compound Interest in any number of years not exceeding'*^ 





Yr. 

I 


1 
7 per cent. I a }^ per cent. 

1 


, 3 per cent. 


3ji per cent 


4 per cent. 


4>i perceBt 




1.02CO OOOC 


> 1.0250 OOOC 


> 1.0300 OOOC 


> 1.0350 OOOC 


) X.0400 0000 


t.0450 0000 




a 


1.0404 OOOC 


► 1.0506 250C 


> 1.0609 OOOC 


t 1.0712 250G 


) 1.08 16 0000 


1.0920 2500 




3 


1.0612 o8or 


> 1,0768 9062 


1.0927 270c 


> 1.1087 1783 


r 1.1248 6400 


1.1411 6619 




4 


1.0824 3216 


t 1.1038 1289 


1.1255 0881 


1.1475 230c 


1.1698 5856 


1.1925 i860 , 




5 


t.1040 808c 


) I. 1314 0821 


1,159a 7407 


' 1.1876 8631 


i,ai66 5290 


I. 2461 8194 




6 


1.1261 6242 


1.1506 934a 


I.194rk 523c 


• 1.2292 5533 


1.2653 1902 


X.3032 6oZ2 




I 


1.1486 8567 


1.1886 8575 


1.2298 7387 


> 1.2722 7926 


' 1.3159 3178 


1.3608 6183 




X.1716 5938 


1.2184 029c 


» 1.2667 700^ 


1.3168 090^ 


1*3685 6905 


1.4231 0061 




9 


1.1950 9257 


1.2488 6297 


' 1-3047 7318 


1.3628 973; 


1.4233 1181 


1.4860 9514 




xo 


1,2189 944a 


1.2800 8454 


1-3439 1638 


1.4105 9876 


) 1.4803 4428 


1.5529 6942 




zx 


'.2433 7431 


1.3120 8666 


T.3842 3387 


"-4599 697a 


1-5394 5406 


1.6228 5305 




la 


1.2682 4179 


1.3448 8882 


1.4257 6089 


I. 51 10 6866 


1.6010 3222 


1.6958 8143 




13 


1.2936 0663 


1.3785 T104 


'•4685 3371 


I .5639 5606 


1.6650 7351 


1.7721 9610 




«4 


1.3^94 787<5 


1.4129 7382 


1.5125 897a 


1.6186 9452 


1.7316 7645 


1.8519 4492 




15 


1.3458 6834 


1.4482 9817 


*-5579 6742 


1.6753 4883 


1.8009 4351 


1.9352 8244 


• 


i6 


'•3727 8570 


1.4845 0562 


1.6047 0644 


1.7339 8604 


1.8729 8125 


[ 2.0223 70^5 




\l 


1.4002 4142 


I. 5216 1826 


1.6528 4763 


1-7946 7555 


1.9479 0050 1 a. 11 33 7681 




1.4282 4625 


1-5596 5872 


1.7024 3306 


1.8574 8920 


S.0258 1652 


; 2.2084 7877 




«9 


1.4568 1117 


1.5986 ^019 


1.7S35 0605 


1.9225 0112 


2.1068 4918 


1 2.3078 6031 




ao 


X.4859 4740 


1.6386 1644 


I 8061 1123 


1.9897 8886 


2.1911 2314 


2.4117 1402 




ai 


1,5156 6634 


1.6795 8185 


r.86o2 9457 


2.0594 3147 


2.2787 6807 


2.5202 4116 




aa 


I.S459 7967 


1.7215 7140 


1.9161 0341 


2.1315 1158 


a.3699 1879 


2.6336 5201 




«3 


1.5768 9926 


1.7646 K 6d 


1.9735 8651 


2.2061 144S 


2.4647 1555 


3.7521 7635 




24 


1.6084 3725 


1.8087 2595 1 2.0327 941 11 2.2833 '849 


2.5633 0417 


2.8760 1383 




as 


1.6406 0599 


1.8539 44io| 2.0937 7793| 2.3632 4498 


2.6658 3633 


3.0054 3446 




Yr. 

I 


1 

5 per cent. 


• 
6 per cent. 


7 per cent. 
1.0700 000 


8 per cent. 


9 per cent. 


10 per cent. 




1.0500 000 


1.0600 000 


1.0800 000 


1.0900 000 


1.1000 000 




a 


1. 1025 000 


1. 1236 000 


1.1449 ^'^ 


I. 1664 000 


1.1881 000 


1.2100 000 




3 


1.1576 250 


I. 1910 160 


1.2250 430 


1.2597 120 


1.2950 290 


I. 3310 000 




4 


1.2155 063 


1.2624 77° 


1.3107 960 


1.3604 890 


1.4115 816 


1.4641 coo 




5 


1.2762 816 


1.3382 256 


1.4025 517 


1.4693 281 


1.5386 240 


1.6105 iOO 




6 


1.3400 956 


1.4185 191 


1.5007 304 


1.5868.743 


1.6771 001 


1.7715 610 




1 


1.4071 004 


1.5036 303 


1.6057 815 


1. 7138 243 


1.8280 391 


1.9487 171 




».4774 554 


1.59.18 481 


1.7181 862 
1.8384 592 


'-8509 302 


1.9925 626 


a. 1 435 888 


9 


1. 5513 282 


1.6894 790 


1.9990 046 


2.1718 933 


2.3579 477 


lO 


1.6288 946 


i»79o8 477 


1.9671 5M 


2.1589 350 


a.3673 637 


a.5937 425 




II 


1.7103 394 


1.8982 986 


2.1048 520 


2.3316 390 


3.5804 264 


a.8531 167 




la 


1.7958 563 


2.01 2 1 965 


2 X521 916 


a.5181 701 


a.8126 6^ 


3.1384 384 




13 


1.8856 491 


2.1329 283 


2.4098 450 


2.7196 237 


3.0658 046 


3.452a 712 




14 


1.9799 3^6 


2.2609 ^^4'' 


2-5785 342 


2.9371 936 


3.3417 270 


3.7974 983 




15 


2.0789 282 


2.3965 582 


2.7590 3»5 


3.1721 691 


3.6424 825 


4.1772 48a 




i6 


2.1Q28 746 


2.5403 517 


2.9521 638 


3.4259 426 


3.9703 «59 


4.5949 730 




'7 


2.2920 183 


2.6927 728 


3.1588 152 


3.7000 181 


4.3276 334 


5.0544 703 




|8 


2.4066 192 


2.8543 392 


3-3799 323 


3.9960 195 


4.7171 204 


5.5599 173 




»9 


^•5269 502 


3.0255 995 


3.6165 275 


4.3J57 o" 


5.1416 613 


6.1159 390 




90 


2.6532 977 


3.2071 355 


3.8696 845 


4.6609 571 


5.6044 108 


6.7275 000 




ai 


2.7859 626 


3-3995 636 


4.1405 624 


5.0338 337 


6.1088 077 


7.4002 499 




aa 


2.9252 607 


3-6035 374 


4.4304 017 


5.4365 404 


6.6586 004 


8.1402 749 




'3 ) 


3.0713 238 


-1.8197 497 


4.7405 299 


5.8714 637 


7.2578 745 


8.0543 <»4 


'4 1 


3.2250 g^ 4.04S9 346 1 


5.0723 6701 


6.3^11 807 


7.91 10 832 


9.8497 3*7 


.i 


•3/ 


3'3S63 5491 


4.2918 707I 


5.427A 3^^ 


^ %,(yi^?> V>iN 


^ \^AtAT o» 
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/ 

e:x;,change. 

SIS. Exchange is the method of making paymeuts in 
distant places by means of Drafts or BilU of Exchange. 

513* Exchange is of two kinds, Domestic and Foreign, 
Exchange between two places in the same country is called 
Domestic or Inland Exchange; that between difl'erent coun- 
tries is called Foreign Exchange. 

514. A Draft or Bill of Exchange is a written order for 
the payment of money. In domestic exchange a bill is 
usually called a Draft. 

ol3« A Sight Bill is one payable *' at sight" or on its 
presentation. A Time Bill is one payable at a specified 
time after sight or after date. 

516« The Indorsement of a bill is the writing upon the 
back of it, by which the payee transfers the payment to 
another. 

A special indorsement is" an order to pay the bill to some particular 
person, who is then called the Indorsee, and he alone can collect the bill. 
An indorsement in blank is the writing of the holder's name upon the 
Lack, which makes the bill payable to the bearer. 

The person who signs the bill is called the Maker or Drawer; the per- 
son requested to pay is called the Drawee; the person to wliom the monev 
is to be paid, is the Payee ; the person who has possession of the bill is 
called the Owner or Holder. 

517« The Acceptance of a bill is the promise of the 
Drawee, when presented, to pay it at maturity. The Drawee 
accepts by writing across the face of the bill, " Accepted," 
with the date and his signature; the bill is then called an 
Acceptance^ and is of the character of a promissory note. 

If a bill is protested for non-acceptance, the maker is under obligations 
tc pay it immediately, although the time specified in it has not exi)ired. 
BiUri of exchange are entitled to " days of grace," unless a particular day 
is named. In New York, Pennsylvania, and a few other States, no grace 
is allowed to bills of sight. If a note is payable on demand, it is legally 
due when presented, as bank-notes, etc. If a particular time is specified 
in a note, it is legally due on that day. If a draft is drawn at usance, the 
time is regulated by custom or the law of the place where it is payable. 

When a bill is drawn " acceptance waived," it is not subject to protest 
until maturity. When an indorser writes over his name, " demand and 
notice waived," he is liable even If the bill is not protested. If the in- 
doTser writes "without recourse" o^ei \saa vii^'aTOe«i'eQX> V^ Na.\iSi\.\»^^ 
for the payment of the bill. 
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In reckoning the time of maturity of a bill paystble ailer date, the day 
on which it is dated is not included, and in the case of a bill payable 
alter sight, the day of presentment is nofinclude^. 

518. The Rate of Exchange is the rate per cent. wLich 
is reckoned upon a draft. The Course of Exchange is the 
current price paid in one place for bills of exchange upon 
another. 

The bitfrcenige is usually included in the quotation of exchange. 

519. The Far of Exchange is the established value of 
the monetary unit of one country in the monetary unit of 
another ; it is either intrinsic or commercial. 

520. Exchange is at par when a draft or bill sells for ita 
face ; at a premium when it sells for more than its face ; and 
at a discount when it sells for less than its face. 

The rate of exchange between two places or countries depends upon 
the course of trade. If the trade between New York and Chicago is equal, 
exchange is at par. If New York owes Chicago, the demand in New 
York for drafts on Chicago is greater than the demand in Chicago for 
drafts on New York, hence the drafts are at a premium in New York. 
But if Chicago owes New, York, the demand for drafts is less in New 
York than in Chicago ; hence drafts in New^York on Chicago are at a 
discount 

The reason why the banks in New York should charge a premium, la 
that they must be at the expense of actually sending money to the Chi- 
cago banks, or Ibe charged with interest on their unpaid balance ; the 
reason why the Chicago banks will sell at a discount is that they are wil- 
ling to sell for less than the face of a draft in order to get the money 
owed them in New York immediately. 

A check, draft, or certificate of deposit on a bank in the place where drqfU 
are selling at a premium, is often sent to pay a debt in the place where 
drafts are selling at a discounty and such a check or draft will command 
a premium. 

If the course of exchange is unfavorable in drawing, the discount is 
sometimes avoided by means of a circuitous exchange through several 
intermediate places between which the course is favorable. 

DOMESTIC EXCHANGE. 

521. Domestic or Inland Exchange is the exchange 

between two places in the same country. 

522. The Base of an inland bill is the face; tie Bate 
is the rate of premium or discount. 

5)33« The Forms and Use of drafts may be seen by the 
fo/Ic wiag examples and explanations ; 
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First National Bank op New Orleans, 

$8C30. New Orleans, Jan. 16, 1871 

At sight f pay to the order of John Smithy Eight Thousand 

Dollars. Thomas Haskins, 

To the Merchants' National Bank, Cashier. 

Philadelphia, Pa. 

Explanation. — Suppose John Smith, of New Orleans, owes James 
Thomson & Co., of Philadelphia, $8000; he goes into a bank in New 
Orleans and gets the above draft. He then writes on the back of the 
note, " Pay to the order of James Thomson & Co.," signing his name, 
and forwards it to James Thomson & Co., in Philadelphia, who take it 
to the Merchants' National Bank, and writing the name of their firm on 
the back, receive the money. 

Third National Bank, 
$5600. St. Louis, Mo., Jan. 11, 1877. 

At ten days sights pay to the order of H. B. Claflin tfe 
Go,, Five Thousand Six Hundred Dollars^ and charge the 
same to the account of James Simpson, 

To the Fifth National Bank, Cashier. 

New York. 

Explanation. — Suppose that Harvev Williams, of St. Louis, wish- 
ing to pay a debt of $5600 to H. B. Clatlin & Co., of New York, buys 
the above draft on the Fifth National Bank of New York. He for- 
wards it to H. B. Clatlin & Co.^ who, having indorsed it, will present it 
at the bank. The " ten days after sight " means after acceptance. It 
should be presented to the bank upon which it is drawn as soon as re- 
ceived, when the cashier writes upon it " accepted," with the date of 
acceptance, and signs his name as cashier. This makes the bank liable 
for its payment, and is an agreement to pay it after ten days. 

Note. — If Harvey Williams has an account with the Fifth National 
Bank, he may draw on it directly as one bank draws on another. A per- 
son sometimes draws on a party who owes him in order to collect the bill. 

CASE I. 

534. To find the cost of a bill of eoccfiange at sights 
or on time. 

1. What must I pay in Philadelphia for a draft of $800 on 
New Orleans, exchange being 1^ per cent, premium ? 

OPERATION. 

Solution. — At a premium of 1 J % jgj q^ 

^^®*?^'.?^ exchange of $1 ^ Jl+lJ ct. Iqis = rate of exr hange. 

— $1,015, and the cost of $800 is 800 — — z- . .^ * 

times $1,016, which are $812. Hence ^-^l* = cost of $1. 

for sight exchange we have the fol- °^^ 

)owing %^%m^ Am, 
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Rule. — Find the cost of$l by adding the rate to %\, when 
at a premium^ or subtracting it, when at a discoum; and 
multiply the result by the face 0/ the dra/i. 

2, What must be paid in 2s'ew York for a draft of $2000 
on St. Louis at 30 days, exchange being 2% premium? 

Solution. — The draft being on opekation. 

tiD.e should be purchased at a dis- ^i 0000 

coiuii. The discount of $1, at the '0055 = discount for 33 da. 

rate m St. Louis, tor 30 -j- 3 or 33 ., ., .^ . ^^ 

days, is $.0055, which subtracted *-994o = cost of $1 at par. 
from $1, equals $.9945, the cost of " _i^i__ = ^^^ ^^ exchange. 

$1 of the draft if the exchange was $1.0145 = cost of $1 of draft, 

at par, but there is a premium of 2 2000 

per cent., hence adding $.02 we find "$2029 = whole cosU 
the actual cost of $1 of the draft to 
be $1.0145, and null li plying this by 

2000, we have $2029, the entire cost. Hence, for time exchange, the 
following 

Rule. — From $1 subtract the bank discount of %1 for the 
time and rate, where the draft is purchased ; to this result 
add the rate of exchange when at a premium, and subtract it 
wJien at a discount, and multiply the result by the face of the 
draft. 

£XAMPl«E$i FOR PRACTICE. 

3. Manson <fe Co., of IJarrisburg, owe a party in Cleve- 
land $4750 ; what must they pay at a llarrisburg bank for a 
draft on Cleveland, exchange |% discount ? Ans, $4714.875. 

* 4. What will a draft of $3500 cost, payable 30 days after 
sight, at 6%, exchange 1^% premium? Ans. $3533.25. 

5. A New York firm received a shipment of flour from 
Milwaukee, amounting to $7500, and remitted the money by 
a 15 day draft, at 7%, exchange being at a discount of 1^% ; 
what did they pay for the draft? Ans. $7361.25. 

SUPPLEMENTARY EXAMPI.BJ9. 

To be omitted unless otherwise directed. 

6. A Detroit merchant bought an assortment of spring goods in New 
York at a cost of $1500 ; what will be the cost of a 2 mo. draft on New 
York, at IJ^ premium, which will discharge the debt? Ans. $loOOf. 

7. A Philadelphia firm send their check for $4500 to their agent in 
Des MoiDea. where drafts on Philadelphia are selling at 1J% premium 
firjbat will the Des Moines bankexa v^y Iw V\.1 Ans. $4556.25. 
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CASE II. 

Given, the cost of a bill of exchange^ to find 
Us face. 

1. A Boston merchant paid $2029 for a drbft on Pitts 
bargh at 30 days, exchange 2 % premium ; required tho face 
of the draft. ^ ^ 

OPERATION. 

Solution. — We find by Case I. that ^^ qoq 

a draft for $1 will cost $1.0145, there- 'q^ss = discount for 30 da. 

fore a draft that costs $2029 must be a>nn>ig ^ r *i ^ 

for as many dollars aa $1.0145 is con- ^'^^}^ = cost of f 1 at par. 

tained times in $2029, which are .02 = rate of exchange. 

$2000. From the above solution we $1.0146 = costof$l of draft, 

derive the following _2029 _ 

1.0145 * 
Rule. — Find the cost of a draft o/$I, and divide the given 
cost by it ; the quotient will he the face of the draft, 

EXAMPL.ES FOR PRACTICE. 

2. Jones <fe Bro., of St. Paul, purchased a sight draft fo 
$2587 on Cincinnati, at a discount of ^%; required the face 
of the draft. Ans. $2600. 

3. A merchant in Maine buys a draft on New York at 45 
days for $601.95 at a premium of 1^% ; what is the face of 
the draft? Ana, $600. 

4. I received from Philadelphia a check for $40.20, which 
cost 1% to have cashed; what should have been the face of 
the check that I might have realized $40.20? ^ns. $40.50. 

o. My agent sold $5000 worth of goods on commission, at 
2^%, and remits the proceeds in a draft bought at 1^% 
premium ; Vhat did I receive for the sale ? Ans, $4814.81. 

KUPPI.EJIIENTARY EXAMPI.ES. 

To be omitted unless otherwise directed. 

6* A Baltimore merchant ^ ishes to pay a debt of $1500 in Detroit by 
a sight draft on the First National Bank, Baltimore ; if exchange on 
Baltimore \s\% premium at Detroit, what must be face of the draft ^ 

Note. — Since the draft is at a premium of \ per cent, in Detroit, it must be 
drawn for such a sum as, with the premium, will amount to $1500 ; hence 
the face will equal $1500-i-1.00i ; or $1498.13. 

7. If the Baltimore merchant in the previous problem buy, instead 

of a sight draft, a 90 <iay draft, what will it cost ? Ans. 81 474.91 
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8. A Boston merchant sends a creditor in Savannah a sight draft oi 
Boston for $1498.13 ; what was the debt, exchange on Boston being ati 
premiumof i% ? ^ ^ns. $1500. 

CASE m. 

92B« Giverif the face and the cost of a drafts to 
find tlie rate of excluinge. 

1. A draft od Baltimore for $2000 at 30 days cost me 
$2029 ; what was the rate of exchange ? 

Solution.— We find that the cost operation. 

of $1 of the draft, if exchange was at • i qaaq 

»?"' KW^' "^t^i *^.^t^ ^^^ :0055 = discountfor33<b. 

times $.9945, or $1989; the difference ^ _, ., . ., 

between $1989 and $2029, the actual |-^?45 = cost of $1 at par. 

cost, is $40, which iH the premium; g.|n9Q^>l?2«2""li^^^ 

dividing the premium, $40, by the *^^^?"*i5?5 = *J? «^ 

face, $2000, we have the rate, 2%. 40-4-2000 = .02, or 2% 

Rule. — Find the premium or th^ discount , and divide U 
by the face f to find the rate, 

EXAMPLES FOB PBACTICE. 

2. A Savannah cotton broker bought a 30 day draft on 
Philadelphia for $3530.04, the face being $3500 ; what was 
the rate of exchange. Int. 7% ? Ans, 1^% premium. 

3. Sold grain on commission to the amount of $5000 ; hav- 
ing reserved 2^%, I bought with the proceeds a draft for 
$4814.81, which I remitted to the consignor ; what rate of 
exchange did I pay ? Ans, \\% premium. 

4. Mr. Bair, of Cincinnati, buys of Hood & Co., Phila., 
a lot of woollen goods amounting to $750, and forwards in 
payment a draft at 3 mo., which 'costs him $727.12^; what 
was the rate, of exchange ? Ans, 1^% discount 

FOREIGN EXCHANGE. 

527. Foreign Exchange is the exchange that takep 
place between different countries. 

A Set of Exchange consists of three bills of the same tenor and date^ 
each containing a condition ' that it shall continue payable only while 
the others are unpaid. 

To prevent loss, or delaV; each bill of a set is remitted in a different 
manner, and when one Dill of the set has been paid the others art 
worthlesH. 
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528. The Money of Account of any country consists 
of the denominations of the money of that country in which 
accounts are kept. 

529. The Act of March 3, 1873, provides that "the value 
of the standard coins ... of the w Drld shall be estimated 
annually by the Director of the Mint, and be proclaimed on 
the first day of January by the Secretary of the Treasury." 

530. In accordance with this law, the following table 
was published by the Secretary of the Treasury, Jan. 1, 
1888: 



COUNTRY. 


IcdNETART UNIT. 


STANDARD. 


TALUB IV 
tr. 8. MONST. 


Austria, 


Florin, 


Silver, 


.34,6 


Belgium, 


Franc, 


G. and S., 


.19,3 


Bolivia, 


Dollar, ^ 


G. and S., 


.69,9 


Brazil, 


MilreisoflOOOreis, 


Gold, 


.54,6 


British America, 


Dollar, 


Gold, 


$1.00 


Central America, 


Dollar, 


Silver, 


.91,8 


Chili, 


Peso, 


Gold, 


.91,2 


Cuba, 


Peso, 


Gold, 


.92,6 


Denmark, 


Crown, 


Gold, 


.26,8 


Ecuador, 


Sucre, 


Silver, 


.69,9 


Egypt, 


Pound of 100 piasters. 


Gold, 


4.94,3 


France, 


Franc, 


G. and S., 


.19,3 


Great Britain, 


Pound Sterling, 


Gold, 


4.86,6i 


Greece, 


Drachma, 


G. and S., 


.19,3 


German Empire, 


Mark, 


Gold, 


.23,8 


Japan, 


Yen, 


Gold, 


.99,7 


India, 


Rupee of 16 annas, 


Silver, 


.33,2 


Italy, 


Lira, 


G. and S.^ 


.19,3 


Liberia, 


Dollar, 


Gold, 


1.00 


Mexico, 


Dollar, 


Silver, 


.75,9 


Netherlands, 


Florin, 


G. and S., 


.40,2 


Norway. 


Crown, 


Gold, 


.26,8 


Peru, 


DolUr, 


Silver, 


.69,9 


Portugal, 


Milreis of 1000 reis, 


Gold, 


1.08 


Russia, 


Rouble of 100 kopecks. 


Silver, 


.55,9 


Spain, 


Peseta of 100 centimes 


G. and S., 


.19,3 


Sweden, 


Crown, 


Gold, 


.26,8 


Switzerland, 


Franc, 


G. and S., 


, .19,3 


Tripoli, 


Mahub of 20 piasters. 


Silver, 


.63 


Tunis, 


Piaster of 16 oaroubs. 


Silver, 


.11,8 


Turkey, 


Piaster, 


Gold, 


.04,4 


U. S. of Columbia, 


Peso, 


Silver, 


.69,9 


Venezuela, 


Bolivar, 


Silver, 


.19,3 



931. Bills of Exchange are usually made payable either 
3 days after sight or 60 days after sight. The latter are quoted 
at a lower rate, on account of the discoxmX^ 
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533. Most of the dealings Id foreign exchange are with 
the commercial centres mentioned in the following table, 
taken from a recent 'New York paper: 

60 days. 3 days. 

Prime banking sterling bills on London, 4 82i@4 83 4 84 @4 84) 

Good bankers' and prime com'l, 4 81 ^©4 82 J 4 83 @4 84 

Good commercial, 4 80 @4 81 4 81J@4 82) 

Paris (francs), 5 242 @5 24^ 5 21i@5 19f 

Antwerp (francs), 6 24|@5 24} 5 21|@5 19J 

Swiss (francs) 5 23J@6 20 6 20|@5 18J 

Amsterdam (guildei-s), ' 39i@ 40 40 J @ 404 

Hamburg (reichmarks), 93?® 94 94|@ 94} 

Frankfort (reichmarks), 93 J @ 94 94 J @ 94} 

Bremen (reichmarks), 93} @ 94 94 J@ 94} 

Berlin (reichmarks), 93i@ 94 94i@ 94} 

Eemittances to and from other places are frequently made in bills on 
these leading ones, especially London. 

In the London quotations "prime" bills are those on the best banking 
houses, "good" are those on houses in good credit, but in less demand 
than the prime. "Commercial" signifies merchants' drafts, which gen- 
erally rate below bankers*. In the quotations on Paris, Antwerp, and 
Switzerland the franc is the unit, and the quotation gives the numbei 
of francs and centimes to the dollar. The exchange on Amsterdam is 
the number of cents to the guilder; while on Hamburg, Frankfort, 
Bremen, and Berlin, the quotation gives the number of cents in 4 
reichsmarks. 4.82J@4.83 mdicates the highest and lowest prices on 
the day on which the quotations were made. 

Eemark. — Onited States securities are quoted in London on a gold 
basis instead of a greenback one, of 4 shillings to the dollar, hence they 
usually appear lower than with us. 

533. A Letter of Credit is a letter from a banking 
bouse 11 one country to one or more of their correspondents 
in another, directing them to pay to the person in whose 
favor the letter is written, any sum not exceeding a certain 
amount specified in the letter. 

!• What must be paid in New York for a bill of exchange 
on London for £450, at 3 days sight, at $4.88 to the pound 
sterling ? 

OPERATIOK. 

Solution.— If £1 cost $4.88, £450 cost 450 times •4 gg 

$4.88, which is $2196. Hence the following '45O 

$2196.00 

Rule. — Find the :ost of a unit of the currency in which 
the bill is given, and multiply the face by it for the cost, or 
divide the cod by it for tKe face. 
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EXASIPIiES FOR PRACTICE. 

/ 

2. What will be the cost in Philadelphia of the following 
draft, exchange at 60 days being $4.84? Ans. $2420. 

Exchanje for £500. Philadelphia, July 1, 18Y5. / 

Sixty days after sight of this First of Exchange {second 
and third unpaid) Pay to the order of Chas. Smith, Five 
Hundred Pounds Sterling^ for value received, and charge 
the same to account of Peter Wright & Sons. 

To Messrs. Brown Brothers, Liverpool. 

3. What must a merchant in Canton pay for a draft of 
$1134. if 1 tael=$1.63 ? ' Ans, 695.71— taels. 

4. I wish to remit 5400 francs to Paris ; what will a draft 
cost me in New York, if 1 franc =19.6/? Ans. $1058 40. 

5. A merchant in London sold a consignment of wheat 
from Odessa for £420 ; what will be the face of a draft on 
Odessa for the amount, if £1=6 roubles 70 copecks ? 

Ans 2814 roubles. 

6. By the first quotation in the table, Art. 532, what 
amount of exchange on Geneva at 3 days sight will $1200 
in gold buy? Ans. 6247.50 francs 

?• At the first quotation in the table, how much exchange 
on Berlin at 60 days sight, will $1000 currency buy ? 

Ans, 4266.66+ reichsmarks. 

SlJPPI.i:iI£WTART EXAMPIiES. 

To be omitted unless otherwise directedf. 

8« How much will a bill on Amsterdam for 4000 guilders cost, at the 
first quotation, 60 days sight? Ans. $1595. 

9. Meckc & Co., of Bremen, wish to remit 4870 reichsmarks to their 
correspondent in New Yoi'k ; what will be the face of a draft for 3 days 
at the second quotation ? Ans, $1153.58f. 

10. A commission merchant in Cadiz having sent to his correspond- 
ent in Philadelphia, an invoice of sherry, valued at 8400 pesetas, draiirs 
on him for the cost, exchange being 1 pe8eta=20.1^ ; what would havo 
been the advantage to the consignee of remitting a draft on Cadiz^ ] 
peseta being worth 19.3^ in Philadelphia? Ana. $67.20 
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11. A gentleman about to visit Europe obtains a letter of credit from 
Fisk) Hatch & Co., depositing bonds as security; he draws in Paris 
2000 francs July 1, the bill of exchange at 60 days reaching New York 
July 17 ; on his return, Sept. 15, he settled the account ; what mnst he 
pay, commission Ifo, exchange 5.24^? Ana. $385.31. 



ARBITRATION OF EXCHANGE. 

534. Arbitration of Irxchange, also called Circular 
Exchange, is the method of making exchange between two 
places by means of one or more intermediate exchanges. 

535. Simple Arbitration is that in which there is only 

one intermediate exchange ; Compound Arbitration is that 

in which there are two or more intermediate exchanges. 

As rates of exchange constantly vary, it is often more advanta- 
geous to make the exchange through several intermediate places tlian 
by a direct remittance, and the object of arbitration is to enable a per- 
son to ascertain which will be most profitable. 

!• A merchant wishes to pay a debt in Paris of 4680 
francs, remitting through London, exchange between Paris 
and London being at £1=26 francs, and between London 
and New York £1=»$4.90; what will it cost in New York? 

Solution. — If we represent the required num- operation. 

ber of dollars by x, we have x= 4680 francs, $x= 4680 francs 

26 francs =£1, and £1 = $4.90. Now, the pro- 26f.=£l 

duct of the first set of values will equal the pro- £i=$4.90 

duct of the second set ; hence the product of the — 4»q'q»> 

second set, divided by the product of all the first ^ — ^>o^1 
Bet except X, will equal x, from which we have x = $882. 

2. A merchant in Savannah wishes to remit $2000 to 
Cincinnati; exchange en New Orleans is i% premium; 
between New Orleans and St. Louis 1 % discount ; between 
St. Louis and Cincinnati ^% discountf; what was the value 
of the remittance in Cincinnati if sent through these cities? 

Solution. — According to the given rates opebation. 
$1.00 J in Savannah = $1 in New Orleans; xCin $20008 

'"'^ l?:??oi^.'^lT^''^^-'^"i?^- ^o^^- .^''''^' $i.oojs:=$i N. o. 

and $0.99 J m St. Louis = $1 m Cmcmnati; $0.99 NrO. = $l St. L. 
Aence, aa above explained, x= $2025.29. $0.99 J St! L. = $l Cin. 
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Rule. — ^I. Represent the sum required by x, affixing the 
proper unit of currency ^ pldce it equal to the given sum, 
and arrange the given rates of exchange so that in any two 
cons'tcviive equations the same unit of currency shall stand 
on opposite sides. 

II. If commission is charged for drawing, place 1 minut 
the rate on the left if the cost of exchange is required^ 
and on the right if proceeds are required ; but if comr 
mission is charged for remitting, place 1 plus the rate on 
the right if cost is required and on the left if proceeds 
are required, 

III. Divide the product of the numbers on the right by 
the product of the numbers on the left, cancelling equal 
factors ; the result will be the required sum. 

EXAMPI.ES FOB PBACTIGE. 

8. If exchange between New York and Amsterdam is 40^ 
per florin, and between Amsterdam and St. Petersburg is 15 
florins to 8 roubles, what must be paid in St. Petersburg 
for a bill on New York for $1200? Ans. 1600 roubles. 

4. When exchange between Boston and London is £9= 
$46, between London and Paris is £2=54 francs, and be- 
tween Paris and Stockholm is 7 francs=5 crowns; how 
much must be paid in Boston for a bill on Stockholm, for 
2400 crowns? required the difference between it and the direct 
exchange at 1 crown =27/. Ans. $11.95. 

5. A merchant in Baltimore having purchased goods in 
Berlin to the value of 5000 marks, remits through London, 
Antwerp, and Amsterdam, at the following rates: £1= $4. 85 : 
£1=25.15 francs; 1 guilder=2.5 francs; 1 guilder= 1.875 
reichsmarks ; what will the remittance cost him in Balti- 
more, allowing i% brokerage in London? Ans. $1288.83. 

SlIPPIiEMEWTARir EXAMPI.es. 

To be omitted unless otherwise direoted. 

6. A man in San Francisco wishes to pay a debt of $5200 in Phila- 
delphia; the direct exchange is 2% in favor of Philadelphia, but the 
exchanire on Baltimore is 1|% in favor of Baltimore, and between Bal- 
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timore and Philadelphia f^ in favor of Philadelphia; required the 
difference between the direct and circular exchange. Ans, $13.58^. 

7* A gentleman spending the winter in Berlin, wishing to obtain 
some funds from his agent in Cincinnati, directs his agent in London to 
draw on Cincinnati through New York, for $1000, and remit to him 
through London and Amsterdam, the rates being as follows: f % in 
favor of Cincinnati; £l=i$4.855; £1=11.75 guilders; 1.12 guilders=2 
marks, and the London agent charges ^fc brokerage both for drawing 
and remitting ; what does he receive and which is best, the circular ex- 
change, or the direct exchange at 1 mark=24^ in Cincinnati ? 

Ans. 4332.45 marks; circular, by 165.79 marks. 

DUTIES OR CUSTOMS. 

536. Duties, or Customs, are taxes levied by govern- 
meni upon imported goods ; they are of two kinds, ad 
valorem and specific, » 

537* An Ad Valorem duty is a certain percentage 
assessed on the cost of the goods in the country from which 
they were imported. 

53S« A Specific Duty is a certain sum assessed on goodfe 
without regard to their cost. 

539. A Tari£f is a schedule showing the rate of doty 
fixed by law on all kinds of imported merchandise. 

540« Tare is an allowance for the weight of the box, 
cask, or covering containing the goods. 

For some articles certain rates of tare are fixed by law : in other caseg 
tlie real tare only, ascertained under regulations prescribed by the Secre- 
tary of the Treasury, is allowed. If the tare is specified in the oiiginal 
invoice, the collector may, if he chooses, with the consent of the con- 
signee, accept it as the correct tare. 

«i41. Breakage is an allowance for the loss of liquors 
imported in bottles. 

The allowance for breakage is 5% on ale, beer, porter, liquors, and 
sparkling wine in bottles ; no allowance is now made on still wines. 

542. Gross Weight or Value is the weight or value of 
the goods before any deductions have been made. 

543. Net Weight or Value is the weight or value of 
rhe goodp after all allowances \iav^ W^n deducted. 
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Bj the jresei t taiiff, mo6t duties of the United States are ad valaiem^ 
but some duties are specific, and some articles are charged both a spe- 
cific and an ad valorem duty. The duty is reckoned on the actual cost 
at the place of purchase or manufacture, increased by all charges fox 
transportation previous to final shipment. 

Seaport towns, where customs are collected, are called ports of entry. 
The offices in which they are collected are called cuatom-houses ; and the 
officer who superintends the collection of duties and other business of the 
custom-house is called collector of the port. 

A vessel is entered a^ a port by lodging at the custom-house a mamfeai 
or statement of its cargo, and also a list of passengers, if it have any, these 

Sapers verified by the oath of the master. The clearance from its port of 
eparture and papers proving its nationality i&ust also be deposited, 
before it is permitted to discharge its cargo. 

A vessel is cleared from a port by lodging at the custom-house a mani- 
fest of its outward cargo, verified by oath, and agreeing with the ship- 
pers' manifests of parts of cargo. All government charges must be paid 
also, and everything connected with the discharging of the inward cargo 
settled, after which a " general clearance" is issued, and the vessel is at 
liberty to leave the port, having received its papers of nationality again. 
The illegal introduction of goods inter a country otherwise than through 
the regular ports of entry is called smuggling. 

944. All merchandise imported from foreign ports or 
places must be consigned in the manifest, invoice, or bill 
of lading, to some person or firm at the port of importation, 
by whom it must be duly entered — either for immediate con- 
sumption or for warehouse. 

Merchandise not intended for immediate consumption raay be deposited 
in U. S. Bonded Warehouses, and remain there not longer than three 
years, the owner beina; at liberty to withdraw it at any time upon pay- 
ment of the duties ana charges for storage. 

In custom-house business the Umg ton, cwt., and qr. are used. Foreign 
money is reduced by the table given in Art. 530, unless the invoice is 
accompanied by a consular certificate stating that a different rate of ex- 
change is ruling at the time the invoice is made out. 

945. The Quantities considered are : ). The Cost of the 
goods, or the Quantity ; 2. The Duty ; 3. The Bate ; 4, 
The Allowances. 

Note. — Duties may be treated under three cases, as other applicationii 
of Percentage ; but as the second and third cases are merely theoretical, they 
are not given here. 

CASE I. 

94B« Chiven, the base and rate, to find the duty* 

1. What is the specific duty on 75 drums of figs, eacfc 
weighing 5*7 lb., tare 21 lb. to the cwt. at $11 a cwt.? 
13 
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Solution. — We find the num- operation. 

ber of cwt. to be 38^^j ; multiply- 75 y^ 57 

ing 21 lb., the tare on 1 cwt., by ~Ti9~ =^^iCW^ 

38A'2, ^e have the whole tare ^^-^ 

equal to T^Yg's cwt., which, sub- 21 X SStVu = 7tSV3 cwt. tare, 

tracted from SStVu cwt., leaves the 881%— 7ftVi = 31yfi,. 

net weight, ZljUj cwt. On 1 01 ^ $l l — ft341 

cwt. the duty is $11, and on 31 ^^ X >li — f'^^. 
cwt. (the fraction being less than i 

is not reckoneci) it is 31 times $11, or $841. 

Rule I. — For ad valorem duties, multiply the entire cost oj 
the goods by ^he rate of duty. 

Rule II. — For specific duties , deduct first the allowances^ 
and compute the duty on the remainder. 

Note. — In reckoning duties, whole dollars, pounds, gallons, etc., are 
used as the base, fractions less than ^ being rejected and more than \ 
Dcing reckoned as 1. Duties are payable in gold. 

exaiipl.es fob pbagtige. 

2. I received from Havre an invoice of 50 dozen bottles 
of champagne, costing $12.50 per dozen; what is the duty 
at $6 a dozen, breakage 5% ? Ans, $285. 

3. H. B. Claflin & Co. received an invoice of Brussels 
laces costing 2800 francs in Brussels, charges 101.56 francs; 
what was the duty at 30% ad valorem? Ana. $168. 

4. What is the duty at 20% ad valorem on 350 boxes of 
f^aples oranges, invoiced at 20 lire per box, charges 475 lire, 
commission 2^% ? Ans, $295.80. 

5. What is the duty in currency on 25 hhd. of sugar, each 
weighing 5 cwt. 1 qr. 31b., tare 21 lb. per hhd., duty $1;^ per 
cwt., and 35 hhd. of molasses, 120 gallons each, duty 5/ a 
gallou, specific duties? Ans, $368.75. 

SVPPIiEMENTART EXAI9IPI.ES. 

To be omitted unless otherwise directed. 

6. Sharpless Brothers imported from London 10 cases of woollen 
goods, net weight 1350 lb., value £756 15 s., commission 2^%; what did 
the goods cost in store, duty 50^ per lb. and 35% ad valorem ? 

Ans. $6771.04. 

7. Chas. Ford & Son, linen merchants, Belfast, shipped to John 
Ford & Co., April 2, 1876, 40 pes. | Ducks marked W. R., No. 14, oon- 

tfuniDg 2063} yd.@7^d.; «>mm\«MOT\ ^\%\ ship charges 5 s. ; what 
mrfU /i*. ihe duty at 35 % T Ai^*. '^bVSV ASK 
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SUPPIiEMKWTART EXAMPI^ES. 

To be omitted unless otherwise directed. 

8. Invoice of 75 Drums Caustic Soda, shipped per S. S. Gerinania 
for New Yoij^, by the undersigned on acc't and risk of Messrs. Smith 
^ Bro. 



WA 1 „_ 

— =:- zrz 75 Drums. 
B 75 

Cwt. qr. lb. 

Gr. 421 3 3 Cwt. qr. lb. 

Tr. 14 3 23 Net 406 3 8@13/3 

45564 lb. discount 2i % , 

Liverpool, April, 1874. Com. 2J %_ 

McKeon Bros., ^ 

Doty,— 45,564 Ui.@l\f=% 



What was the cost of this invoice, including duty, when delivered to 
Messrs. Smith & Bro. ? i tw. ^ 1 994.25 gold. 

9. Invoice of Mdse., purchased, paid for in London, and shipped by 
David Taylor & Sons, per steamer Ohio to Philadelphia, for % and risk 
of Messrs. Snow, Gilbert & Co. 

F B No. 21 Ont Case PaU^ Knives, 

24 doz. 3 in. Plain. Net 2/8 £ 
12 " 4 " " 2/8 

4 " 5 " " 3/5 



Dtt^ eu Manuf, Sted, disc't, 2} ^ 

I @45% =$12.15 case 0-2-G 



com. 2J%. 
£ 



Find the duty on the above invoice. Ann. $12.15. 

Note. — The 8th and 9th problems are taken from actual custom-house 
transactions, and indicate the exact forms used. In problem 8, the letteri 
at the left are the trade mark on the drums ; ^ indicates numbers of the 
drums from 1 up to 75 ; gross weight is 421 cwt. 3 qr. 3 lb., tare, 14 cwt. 8 qr. 
231b.; net weight is 406 cwt. 3 qr. 8 lb. or 4556^ lb., at 13s. 3d. per cwt; from 
which a discount of 2^ per cent, must be subtracted, giving the amount 
paid, and adding a commission of 2}4 per cent,we have the cost up to ship- 
ment, which must be reduced to United States currency, reckoning $4.8665 
= £1. The duty being specific is, however, reckoned only on the weight. 
In the 9th sxample, having deducted discount and added price of case and 
the commission, and reduced the amount of the invoice to United States 
moncTf ^ per cent, of tbe npa-est exact number of dollars will be the duty. 
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IXTRODUCTION TO RATIO AND PROPORTION. 

MENTAL EXERCISES. 

i. Eight is how raany times 4? '^ 

2. What is the rehition of 8 to 4 ? Ans, 8 is two Hmei 4. 

, 8. What is the relation of 12 to 3 ? Of 16 to 4? Of 18 to 6? Of« 

to 5? Of24to6? Of30to5? 

4. What is the relation of 3 to 6 ? Of 4 to 12 ? Of 6 to 24 ? Of 7 
fo35? Of8to57? Of9to62? 

5. The measure of the relation of two numbers is called their ratio. 

6. What is the ratio of 12 to 4 ? 

Ans. The ratio of 12 to 4 is three. 
4. What is the ratio of 18 to 9? Of25to5? Of48to8? Of63tO 
7? Of64to4? Of70tolO? Of80to8? 

8. What is the ratio of 3 to 6 ? 

An8, The ratio of 3 to 6 Is one half. 

9. What is the ratio of 4 to 12? Of 3 to 18? Of5to30? Of9to 
108? Oflltol32? Ofl2tol44? 

to. What is the ratio of i to i ? Of i to J ? Of § to J ? Of .6 to 
.25? Of..2to.04? Of.03to.l2? 

11. The ratio of two numbers may be expressed by writing the 
colon between them ; thus 8 : 4 denotes the ratio of 8 to 4. 

12. Required the value of 12 : 6 ; of 28 : 7 ; of 42 : 6 ; of 24 : 12 ; of 
12 : 24. 

13. How does the ratio of 8 to 4 compare with the ratio of 12 to 6 1 

Atis, They are equaL 

14. What number has the same ratio to 12 that 18 has to 6 ? 

15. What number has the same ratio to 20 that 40 has to 10 ? 

16. The ratio of 9 to 36 is the same as the ratio of 15 to what num- 
Iver ? 

17>. 25 is to 5 as 40 to what number? 24 is to 12 as 15 is to what 
number ? 

18. When we express the ratio of two numbers equal to the ratio 
of two other numbers, as, 24 is to 4 as 36 is to 6, we have a proportion. 

19. What proportion can we derive from the two ratios 40 to 8 and 
60 to 12 ? 

20. How many numbers do we have in a proportion? How many 
ratios ? Are the ratios equal or unequal ? 

21. The equality of two ratios may be expressed by writing the 
symbol = between them ; thus 8 : 4 = 12 : 6. 

22. Write the pi'aportion : 6 is to 8 as 24 is to 12 ; also 15 is to 45 
as 18 is to 54. 
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SECTION IX. 
RATIO AND PROPORTION. 

RATIO. 

547« Ratio is the measure of the relation of two similar 
qaantities ; thus, the ratio of 8 to 4 is 2. 

548. The Symbol of ratio is the colon (:); thus, 8 : 4sig« 
nifies the ratio of 8 to 4. Ratio is also expressed by writing 
the numbers in the form of a fraction ; thus, f . 

549« The Terms of a ratio are the two numbers com- 
pared, called respectively the antecedent and the consequent, 

550. The Antecedent is the number compared with the 
consequent ; thus, in the ratio 8:4, 8 is the antecedent. 

551. The Consequent is the number with which the 
antecedent is compared ; thus, in 8 : 4, 4 is the consequent. 

S33. A Ratio is found by dividing the antecedent by 
the consequent ; thus, in 8 : 4, the ratio is |, or 2. 

553. A Simple Ratio is the ratio of two numbers, as 
6:3. A Compound Ratio is the product of two or more sini- 
pie ratios ; as (3 : 4) x (5 : 6), or | x |. 

554. A Compound Ratio is usually expressed by writ- 
ing the simple ratios one under another ; thus, •] c * /» ^ • 

539. Ratio exists only between similar quantities, and 
IB always an abstract number. 

Notes.— i. The symbol of ratio ( :) is supposed to be a modification of 
fche symbol of division. 

2. Ratio is usually defined as the relation of two numbers. This is Indeflo 
nite, for the ratio is the measure of the relation. 

3. A few authors divide the second term by the first j calling it the French 
Method. The method and name are both founded in error ; nearly all the 
French mathematioians, like the German, Engliish, etc., divide the first term 
by the second. 

PBINGIPI.ES. 

1. The ratio e<{uah the quotient of the antecedent divided 
by the consequent- 



1. 


12 to 3? 


Ann. 4. 


2. 


24 to 4 ? 


Alls, 6. 


8. 


90 to 16? 


Ans. 6f. 


4. 


488 to 61 ? 


Ans, 8. 
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ThuB, if tl e antecedent is represented by a, and the consequent by t 

and the ratio by r, we have a -5- c = r, or — = r. 

c 

2. The antecedent is equal to the product of the consequent 
and ratio. 

For, since — = r, multiplying by c, we have a = cy, r, 

3. The consequent is equal to the quotient of the antec^ 
dent divided by the ratio. 

For, since -i = r, a = e X r, from which we see that c= " . 

exaxpi.es for pbagtice. 

What Ih the ratio of 

6. $256 to $856? Ans. ^. 
6. £144: £256? Ans. ^. 

8. ff:^? 2|;2^?^?is. 1^. 

9. What is the value of the compound ratio ■] o ! q [• ? 
Solution. — Thia compound ratio ecjuals (2 : 4) X (3 : 9), wliich equals 

10. What is the value of the ratio I ^ ! g| ? Ans. 1. 

11. What is the value of the ratio "j w ! g [■ ? ^»«- 3^. 

12. The antecedent is 24, the consequent 8 ; what is the 
ratio? Ans. 3. 

13. The consequent is 8 and ratio 9 ; what is the antece- 
dent ? Ans. 72. 

14. The antecedent is 36 and ratio 4 ; what is the conse- 
quent? Ans. 9. 

15. The consequent is || and ratio ^; what is the ante- 
cedent? Ans. 1^. 

16. The antecedent is -J-f and ratio |f ; what is the conse- 
quent? Ans. l\. 

17. Can vou express the ratio between $24 and 6 lb.? 
Why not ? 

18. The antecedents of a ratio are 5 and 6, and the conse- 
queata 10 and 14 ; what is xVie i^Uo ? Ans. ^. 
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SIMPLE PROPORTION, 

5SB. A Proportion is the expression of oquali'y l^etween 
equal ratios, the terms of the ratios being indicated. 

Il^7« The Symbol for proportion is the double colon, 
(: :), which expresses an equality of ratios ; thus, 8 : 4 : : 6 : 3, 
means the same as 8 : 4 = 6 : 3. 

558. A Proportion is read in two ways; thus, 8:4:: 
6 : 3 is read " the ratio of 8 to 4 equals the ratio of 6 to 3 ;" 
or "8 is to 4 as 6 is to 3." 

599« The Terms of a proportion are the four numbers 
used in the comparison. The first and fourth terms are 
the Extremes ; the second and third are the Means. 

5BO. The Couplets are the two ratios compared. The 
first couplet consists of the first and second terms. The 
second couplet consists of the third and fourth terms. 

561. Proportion may be Simple or Compound. In Sim- 
ple Proportion both the ratios compared are simple ; in Cowi- 
pound Proportion one or both of tfie ratios are compound. 

562. A Simple Proportion is the expression of the 
equality of two simple ratios., 

563. The Principles of proportion are the truths relat- 
ing to a proportion. They enable us to find any one term 
when the other three are given. 

PRINCIPI^ES. 

1. In every proportion the product of the means equals the 

product of the extremes. 

In any proportion, as 6 : 3 : : 8 : 4, we have } = i, and multiplying 
these equals by 4 and 3, we have 6x4=8x3; that is, the proouct of 
the two means 8 and 3, equals the product of the two extremes, 6 and 4. 

2. Either extreme equals the product of the mfieans divided 

by the other extreme. 

For, from the proportion 6 : 3 : : 8 : 4, we have 6x4=3x8; Lence, 
6 = 3 X 8-J-4, or4 = 3 X 8-5-6. Therefore, etc. 

3. Either mean equals the product of the extremes divided 

by th^ qther mean, 

Fot, from the pr ^portion 6 : 3 : ; 8 : 4, we have 6x4 = 3x8; hence, 
8 = 6 — 4-5-8.or 8 =6x4-^3. ThereioTe,^\^ 
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4. The first term of a proportion equals the second term 
multiplied by the ratio of the third to the fourth. 

For, from tlie proportion 8 : 6 : : 12 : 9, we have | = y ; hence, 8 = V 
X 6, or 12 : 9 multiplied by 6. Therefore, etc. 

5. The fourth term of a proportion equals the third term 
divided by the ratio of the first to the second. 

For, from the proportion 8 : 6 : : 12 : 9, we have 8x9 = 6xl2,or9 
= 6xl2-T-8, which equals 12 X |, which equals 12-i-|, or 12-^ 
(8:6). Therefore, etc. 

Notes. — 1. Let the pupils be required to demonstrate these principles by 
asing syml)ol{4 of auy uuDibcrs ; that is, by letters. 

2. French authors usually represent the unknown term by x ; the same 
is done in thin work. 

3. Principle i may be demonstrated by showing that In a proportion we 
have 2d term X ratio : 2d term : : 4th term X ratio : 4th term ; in which we 
lee the factors in the means are the same as the factors in the extremes. 

MENTAL. EX£KCISES. 

1. Write a proportion and point out the diflerent terms and couplets. 
Write a proportion and show that the ratios are equal. 

2. If we multiply the antecedent of one couplet, ^hat must we do 
to the other couplet to make the ratios equal ? 

3. If we divide the antecedent of one couplet, Arnat must we do io 
the other couplet t<> make the ratios equal ? 

4. Write a proi^ortiou and illustrate Prin. 1 ; Prin. 2 ; Prin.8 ; 
Prin. 4 ; Prin. 5. 

5. Show that if we change the two means one for the other, or the 
two extremes, the four numbers will still form a proportion. 

6. Take some proportion and show that we may invert the termi 
of the couplets, and the four terms will still be in proportion. 

EXA1IPI.ES FOR PRACTICE. 

Find the terms denoted by x in each of the following pro 

pOTtiond: 

4 x6_ 

12 
2. a?: 8: :18:9. Ans. 16. 

8. 18:72::21;i:. Ans. 84. 

4. 16:48: : \b\x. Ans, 45. 

5. 21: a;:: 32 : 96. Ans. 63. 

6. $6 : $15 : : a: : 95 yd. Ans. 38 yd. 

7. $17 :$68 : : 35 lb. : x. Ans. 140 lb. 
S. ^:f:-||:i Ahs. f 

9. .5:12 :6.8:j; Am. U.S8 



1. a;:4::6: 12. Suu -^ = -. . =2. Ans. 2. 
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APPLICATION OF SIMPLE PEOPORTION. 

S64* Simple Proportion is employed for the solution 
of problems in which three of four quantities are given, so 
related that the fourth may be determined from them, by 
equality of the ratios. 

50S* The required quantity must bear the same relation 
to a given quantity of the same kind that one of the remain- 
ing quantities does to the other. We can then form a pro- 
portion containing one ^unknown quantity, and find the 
unknown term by the principles of proportion. 

, Note. — Proportion was formerly called the " Rule of Three." Some of 
the old arithmeticians thought so highly of it that they caUed it ^* The 
Golden Rule of Three." 

!• What will 20 yards of cloth cost, if 5 yards cost $15 ? 

Solution. — It is evident that operation. 

the cost of 20 yd. bears the same « y^j y^j 

relation to the cost of 5 yd. as 20 Cos^ of 20 yd. ; 15 : ; 20 : 5 ' 

yd. bears to 5 yd., hence we have 20 X 15 

the proportion, cost of 20 yd. is to Cost of 20 yd. = — —. — = 60 

$l'5*a« 20 yd. M to 5 yd., from ^ 
which, by Prin. 2, we have the 

20 X 15 
cost of 20 yd: = C" =$60. Hence the 

Rule. — I. Write the required quantity for the first term 
and the similar known quantity for the second term, and 
place the other two quantities for the third and fourth terms, 
80 that the two ratios will be equal. 

II. Find the first term by dividing the product of the 
second and third terms by the fourth. * 

Solution 2d. — It is evident that the operation. 

relation of 5 yd. to 20 yd. is the same y^j y^j c 

1^ the relation of the cost of 5 yd. to 5 '. 20*: : 15 : cost of 20 yd. 

the cost of 20 yd. ; hence, we have the 20x 15 

proportion, 5 yd. is to 20 yd. as $15 is Cost of 20yd.= — - — =60 

to the cost of 20 yd., from which, by ^ 
Pi'in. 2, we have the cost of 20 yd. 
equals $60. 

Rule 2d. — I. Write the number which is of the same kind 
as the required quantity for the third term. 

II. Place the other two numbers in the first and second 
terms, the greater in the second term when iKe Te%uU\% W\jft 
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greater than the third ^ernif and the less i^i the second term 
when the result is less than the third term. 

III. Find the fourth term by dividing the product of the 
second and third terms by the first. 

Notes. — 1. The author believes that the Bimplest methoa of osiug pro- 
portion is to put the nnkiKnmi quantity in the JirH term. He gives ti^e old 
method also, lor teachers who prefer it. See Brooks* 8 Philosophy of Arith- 
metic. 

2. Pupils should be required to put the unknown quantity, which they 
may represent by jr, in ditterent terms, that they may thoroughly under- 
stand the subject. 

EXA9IPLES FOR PRACTICE. 

2. What cost 78 hhd. of molasses, if 13 hhd. are worth 
$250? Ans.ilbOO. 

3. How many yards of^cloth will $144 buy, if 28 yd. cost 
$112? Jns. 36. 

4. What cost 132 acres of land, if 110 acres are worth 
$8250 ? Ans. $9900. 

5. If $100 gains $6 in a year, how much will $250 gain in 
a year? Ans. $15. 

6. If 16 horses eat 26 bundles of hay in a week, idw 
many will 36 horses eat in the same time? Ans. 58.50. 

7. If 75 horses cost $9000, how many horses can be 
bought for $16200 ? Ans. 135. 

8. If there are 84 privates in each company, how many 
companies in a brigade of 3360 men ? Ans. 40. 

9. If 25 oxen eat 36 acres of grass in a month, how many 
oxen would 468 acres keep the same time? Ans. 325. 

10. If 79 men earn $395 in a week, how many men can 

« 

©arn $675 in the same time ? An.^. 135 men. 

11. How much will 34 lb. of tea cost, if 8 lb. 8oz. of the 
■ame kind of tea cost $4i? Ans. $18. 

12. If 19 bu. of rye make 4 bar. of flour, how many bush 
els will it require to make 19 barrels? Ans. 90:^ bu. 

18. How much will 28 cwt. 75 lb. of sugar cost at the rate 
of 7 cwt. 50 lb. for $40.50 ? Ans. $155 25. 

14. In what time will the cars go from Lancaster to Phil- 
Bdelpbia, 68 milep, at the rale of 5 miles in 10 min. 45 sec. 7 
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15* If a man spends $230 in the three spring; months, at 
the same rate per day how much will he spend in a year? 

• ' AnS' $912.50. 

16. If 12 men build a wall in 24 dajiis, how long will it 
take 60 men to build it at the same rate ? Ans, 4f da. 

Note. — Here it is evident that the time in which 60 men do It, is to 94 
d^ys, the time in which 12 men do it, as 12 men is to 60 men. < 

? 17. If 28 men mow a field of grass in 12 days, how many 
men will be required to mow it in 8 days ? Ans, 42 men. 

18. What is the height of a staff which casts 41 ft. of 
shadow, if a staff 6 ft. 9 iu. high cast a shadow 13 ft. 8 in. ? 

Ann. 20^ ft. 

19. If 13Jbu. of corn cost $6.25, what will 16^ bu. cost 
at the same price per bushel ? Ans, $7.50. 

20. If I of a barrel of flour cost ^| of an eagle, how many 
dollars will 15 J barrels cost? Ans, $91.20. 

21. If a person do a piece of work in 142 days, working 
9 hours per day, in what time will he do it, working 6| hours 
a day ? Ans, 189^ days. 

22. If 96 bushels of oats keep 42 horses 8 days, how long 
will 168 bushels keep them? ' Ans, 14 da. 

23. If 4 A. 120 P. of land cost $437, what will 16 A. 80 P. 
cost at a rate of $25 less an acre ? ^ns, $1105.50. 

24. If 17 men can mow a field in 9 days, how long would 
it take to reap half of it if 5 men refuse to labor ? 

Ans, 6f days. 

25. A failed and could pay only 75 cts. on each dollar he 
owed; how much did C receive, whom he owed $1968? 

Ans. $1476. 

26. If a three-cent loaf weigh 9 ounces when flour is $6 ft 
barrel, how much should it weigh when flour is $8 a barrel? 

Ans, 6| oz. 

27. A lent me $560 for 10 months ; how long should I 
lend him $800 to reciprocate the favor? Aiis, 7 mo. 

28. A has grain worth $1.12^ a bushel, and B has flour 
worth $6.25 a barrel ; now if in an exchange A puts hia 
grain at $1.25 a bushel, what should B charge for his flour ^ 
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29. Two cog-wheels, one having 28 and the other 20 cogs, 
run together ; in how many revolutions of the larger wheel 
will the smaller gain 12 revolutions? Ans, 30. 

80. A garrison #f 2400 men has provisions sufficient to 
last them 20 days, at the rate of 1^ lb. a day ; how large a 
reinforcement could be received for the time if the allowance 
be reduced to 15 oz. a day? Ans. 1440 men. 

' COMPOUND PROPORTION. 

566« A Compound Proportion is a proportion in which 
one or both ratios are compound. 

567. Thus, {L:i5}-«--36and{{:;2}::{^:JJ} 
are examples of compound proportion. 

pbincipi.es. 

1. The product of the simple ratios of the first couplei 
equals the product of the simple ratios of the second couplet. 

For, the value of a compound ratio is the product of the simple ratios, 
and these are equal, since a proportion expresses the eqtiality of ratios. 
Thus, from the seconcl of the above proportions we have, AX T^j=if\jX A* 

2. The product of all the terms in the extremes equals 
the product of all the terms in the means. 

For, from the nature of proportion, we have from the proportion 
above, j^ X fi=A X ji ; and clearing of fractions, we have 4x7 X 10 X 18 
=5x6x12x14, which bv examination, we see is the product of the 
extremes equal to the product of the means. 

3. Any term in either extreme equals the- product of the 
means divided by the product of the other terms in the ex- 
tremes. 

For, since from the proportion above we have 4x7x10x18=5x6 

X 12x14, we will have 4= — — -- — r^, and similarly for any other 

term in either extreme. 

4. Any term in either mean equals the product of the ex- 

tremes divided by the product of the other terms in the 

means. 

For. from the above proportion, we have 4x7x10x18 = 5x6x12 
X14, hence 5=(4x7Xl0xl^')-T-^<SXi^Xl4); and similarly for any 
9iber term m the DLeana. 
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Find the term denoted by x in each of the following ; 

1. a:: 12::n : ^H . ^ Ans, 14. 

2. I^gi j^j::^: 32. ' Ans. 20, 

. ( a?: 26) (22: 21") .„, ,- 

*• ill : 12;= = i 7 : 13; • ^"*' ^^• 

APPLICATION OP^ COMPOUND PROPORTION. 

568. Compound Proportion is used in the solution of 
problems in which the required term depends on a compound 
ratio. 

5B9« In simple proportion the unknown quantity depends 
upon the relation of one pair of similar quantities; in com- 
pound proportion the unknown quantity depends upon t;wo 
or more pairs of similar quantities. 

Note. — Problems In compound proportion may be solved by two or more 
simple proportions, or by analysis. 

1. If 4 men can earn $24 in 7 days, how much can 14 men 
earn in 12 days? 

Solution. — It is evident operation. 

that the sum 14 men can earn f 14 : 4 1 

in a given time is to the sum The sum : $24 • H 12 : 7 J 
that 4 men can earn in that ' ^' -„ 

time as 14 to 4, and also the rphe sum = . ^ = $144, Atw^ 

s!im that they can earn m 12 4X7 

days is to the sum that they 

can earn in 7 days as 12 is to 7 ; hence the sum that 14 men can 

earn in 12 days is to $24 (the sum that 4 men will earn in 7 <lavs), afl 

14 : 4 and 12 : 7 ; hence we have the proportion, the sum : $24 ::< 1 9 i 7 r > 

from which, by Prin. 3, we have (he 9um= -^ — - — j , or $144, 

Analysts. — I f 4 men earn $24 in 7 da., 1 operation. 

man will earn J of $24, and 14 men will 3 2 

earn fA of $24. If 14 men earn J^ of $24 to U 
in 7 da., in 1 dav they will cam f of V of -^- X -j- X $24 = $144 
$24, and in 12 da. they will earn J^ of ^^ ^ ^ 
of $24. which, by cancelling and multiplying, equals ^144. 
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Note. — The aoalysls L.ay be abbreviated thus: If 4 men earn 1^,14 
men will earn V of |'-i4. If they earn it in 7 da., In 12 da. they wQl earn V 
of iji of 1^ = 1144. 

Rule. — I. Put the required quantity for the first term and 
the similar known quantity for the second terfn^ and form 
ratios with each pair of similar quantities for the second 
couplet^ as if the result depended upon each pair and the 
second term, ' 

II. Find the required term by dividing the product of the 
means by the product of the fourth terms. 

Notes. — 1. Teachers may put the unknown quantity In the fourth term 
Instead of the first, if they prefer it. The nieiliod of solution will be the 
same in principle, and the rule can be readily clianji:ed to correspond with It. 

2. Pupils should be required to sol7e buth ways, and to give the rule for 
DOth methods. 

exa9ipi.es for practice. ' 

2. If 36 men earn $324 in 18 days, how much will 42 men 
earn in 2T days? Ans, $567. 

8. If 68 cows eat 29 bundles of hay in 25 days, how many 
?ows will eat 35 bundles in 14 days ? Ans, 125 cows. 

4. If $600 in 4yr. 6 mo. at 6% gain $162 interest, how 
much will $800 gain in 6 yr. 4 mo. at 8%? Ans. $405^. 

5. If 12 men in 35 days build a wall 140 rd. long, 6 ft. high, 
ttow many men can in 40 days build a wall of the same thick- 
ness 144 rods long, 5ft. high? Ans, 9 men. 

6. If 18 carpenters build a house in 45 days, working 12h. 
d day, in how many days would 36 carpenters have built it, 
working 10 h. a day?. Ans, 27 days. 

7. If 28 men dig a trench 120 rods long, 15 ft. wide, and 
12 feet deep, how many men will dig a trench 360 rods long, 

9 feet wide, and 10 feet deep ? Ans, 42 men. 

8. If 8 yd. of muslin, 1^ yd. wide, cost $1.25, what cost 

10 yd. of the same quality, 1^ yd. wide? Ans, $1.40|. 

9. If 35 horses can eat a lot of grain in 36 days, ia what 
time will 3 times as much grain be consumed, if 5 horses are 
added when the grain is | eaten ? Ans, 104| da. 

10. If 32 men can build 60 rods of wall in 15 days, in what 
time can they build 75 rods, if 8 men leave when 40 rods 

have been built? Au%. ^l|da. 
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11. If 147 ]oa res of bread, weighing 6 oz. each, cost $8.10 
when flour is $7 a barrel, what cost 96 loaves, of 7 oz. each, 
when flour is worth $9 a barrel ? Ans, $7.93-f . 

12. If 17 plauk, 35 ft. long, 28 in. wide, and 6 in. thick, 
cost $68, what cost 40 plank, 82 ft. long, 25 in. wide, and 7 in. 
thick, lumber worth I more per foot ? Ans. $182.85^. 

18. If from a dairy-of 24 cows, each giving 18 qt. of milk 
daily, 10 cheeses of 60 lb. each are made in 12 weeks, how 
many cows will produce 40 cheeses of 751b. in 9 weeks, if 
they give 12 qt. each ? Ans. 240 cows. 

14:, If 24 men, in 15 da. of 12 h. each, dig a trench 300 rd 
long, 5 yd. wide, 6 ft. deep, in what time can 45 men, work 
ing 10 h. a day, dig a trench 125 rd. long, 15 ft. wide, 8 ft 
deep ? ^ Ans. 5^ da. 

15. If 50 men can build 50 rods of wall in 75 days, how 
many men will be required to build 80 rods of wall | as thick 
and ^ as high in 40 days? Ans. 180 men. 

16. If 9 compositors, in 20 days of 12 hours each, set up 
32 sheets of 12 pages each, 45 lines on a page, in how many 
days, 10 hours long, can 8 compositors set up, in the same 
type, 40 sheets of 16 pages each, 48 lines on a page ? 

Ans, 48 days. 

INSURANCE. 

•$70. Insurance is a contract of indemnity for loss or 
damage within a given time. It is of two kinds : Property 
Insurance and Peruonal Insurance. 

•>71. Property Insurance is security against loss by fire 
or transportation. Insuring anything is called " taking a risk." 

S73. Property Insurance is of two kinds : Fire Insur- 
ance and Marine Insurance. 

•$73. Fire Insurance is security against loss by fire ; 
Marine Insurance is security against loss by navigation. 

•$74. The Insurer or Underwriter is the party or com- 
pany taking the risk. The, Insured or Assured is the party 
protected. 

Note.— For PARTtTiTK Proportion, eoe p&v^e %b^. 
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1. Tlie Policy is the written agreement or contract betwee» 
the Misurers and the insured. 

2. 'ihe Premium is the sum charged for insurance; it is a 
certain rate per cent, of the amount insured. 

3. The Sum Covered by insurance is the amount insured on 
a property. 

4. The Base is the amount insured on a property. The 
Rede varies with the risk. 

The Bale of insurance is quoted as so many cents on the $100, or, as 
so much per cent. Policies are renewed annually or at stated periods, 
and the premium is paid in advance. Bisks are usually r^ted pei 
annum. The rate for more than 1 yr. is determined by the following 
table, subject to change by the local Board of Underwriters : 

The rate for 2 yr. is 1} times the annual rate. 

« <l « Q <l « 2 '' '' '' i' 

<l (« U A U U 91 << « « « 
tt H U g (( « 3 « « << « 

<4 « u y a tt Qi tt tt tt u 

Insurance is generally done by stock companiea. When an indifndual 
takes a risk, it is called an " out-door'' business. A MtUucd Insurance 
Company is one in which the profits and losses are shared by those who 
are insured. 

To prevent fraud, companies will seldom insure the full value of 
property. In cases of loss, the und&nvrUera may either replace the prop- 
erty insured, or pay its value. Only the amount of actual loss can )ye 
recovered ; and often claims are adjusted for a part of the amount 
insured. 

575. Short Rate Tables are tables prepared for reck- 
oning the insurance when the time is less than one year. 

The rate in short periods is quoted per annum^ and the actual rate for 
K short period is given in the table. Such a table is given in the appen- 
dix, and is used in solving some of the problems. 

d?0. Perpetual Policies are sometimes issued, the rate 
being usually equal to that of ten annual premiums. 

In Perpetual Policies the premium is considered merely a deposit with 
the Insurance Company ; for at any time, at the instance of either party, 
the policy may be cancelled, and 90% of the premium or deposit must 
be returned to the policy holder. 

S77. The Quantities considered are: 1. The Amount 
Insured; 2. The Rate of Insurance ; 3. The Premium;^ 
The Valuation of Property, 
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CASE I. 

«S78. Given, ttie amount insured and the rate, to 
find the premdum, 

1. I insured my house for $5680 at l^% ; required the 
amount of the premium. 

OPEBATION. 

Solution. — The premium on $5680 at 1J%, ia .01 J $5680 
times $5680 which we find to be $85.20. 01} 

$85.20 
Rule. — Multiply the amount insured by the rate, to find 
the premium. 

EXAMPLES FOR PRACTICE. 

2. A insured his store valued at $8500, for $6500, at 1^%; 
required the amount of the premium. Ana. $97.50. 

8. What is the premium for an insurance of $7500 on a 
house and furniture for 5 yr., at S^% ? Ans. $243.75. 

4. Insured my house for $3000, furniture for $1500, and 
library for $750, at 1J%, the policy costing $1.25; what is 
the cost of insuring ? Ans. 866.87J. 

5. On a vessel there was a fire insurance of $75000 at |%, 
and a marine insurance of ^ as much on the cargo, at 1^%] 
in a storm J of the cargo was thrown over, and the vessel 
was afterward destroyed by fire ; what was the actual loss 
to the underwriters ? Ans, $80406.25. 

6. A store in Boston worth $10000 and a stock of goods 
worth $15000 were insured for 75% of their value, at |% ; 
what was the loss to the owners, and what the loss of tbe 
company, if they were entirely consumed in the fire of '73? 

. Ans. Owner, $6390.62^; Co., $18609.37^. 

CASE II. 

S79* Criven, the rate and the premium or value of 
the property, to find the atnount insured* 

1. A man paid $122.50 to insure a house, at 1|% ; what 
was the value of the house ? 

Solution. — ^At a premium of 1|%, .01 1 times opera.tio». 

the amount insured equals the premium, which is $122 50 

$122.50 ; hence the amount insured equals $122.50 ' = $7000. 

^-.01f.or$7000. -^1* 
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Rule. — Divide the premium by' the rcUe, to find the 
amount insured, 

NoTB. — To find what amount must be insured to cover the premium in 
safie of los8| we divide the valuation of the property by 1 mintu the rate, 

exa9ipi.es for practice. 

2. I paid $58.12^ to insure the transportatiou of goods &t 
2^%; what sum was covered on the goods ? Ans, $2325. 

8. The premium for insuring ^ of the value of a house, 
for 3 years, at 1|%, was $86.36^ ; what was the value of the 
house ? Ans. $6168.t6. 

4, B^s house, worth $15880, is insured for | of the value 
at 2% for 5 yr., so as to include the premium if burned ; re- 
quired the sum stated in the polic3\ Ans, $12963.2t. 

5. A merchant insured his store for | of the value, at 
1J%, but soon after the store was burned down, and his loss 
over the insurance was $4150 ; what was the value of the 
store? Ans, $16000. 

CASE m. 

^80. O-lvevi, the preniiu^n and the amount insured, 
to find the rate. 

1. The premium for effecting an insurance of $6000 on a 
bouse, was $135 ; what was the rate ? 

Solution. — Since the premium equals the operation. 

amount insured multi}iUed by the . rate, the rate $135 

ecjuals the premium, $135, divided by $6000, the ,S7^7^=-02J 

amount insured, which we find to be .02i, or 2i%. *oOOO 

Rule. — Divide the premium by the amount insured, to find 
the rate. 

EXAMPI.ES FOR PRACTICE. 

2. A merchant pays $55 for the insurance of $2500 on his 
store; what is the rate of insurance ? Ans. 2^%. 

3. The premium for insuring f of the cargo of a ship, valued 
at $89520, was $2424^; required the rate. -4ns. 3^%. 

4. I effected an insurance of $5700 on my store, paying 
$79.25. iunJuding the cost of the policy, $3.25; what was 

the rate of insurance? ^'<^* H^- 
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^ CASE IV. 

t581. To find the return preiniu/tn on a cancelled 
policy, 

582. To Cancel a Policy 'is to annul the agreement 
between the party insured and the insurers. 

When the policy is cancelled at the instance of the company, a /wo 
ToiA proportion of the premium paid is returned ; when done at the 
request of the policy holder, the company pay back a return premiima 
governed by what are known as Short Rale, Tables. 

When a partial loss has been paid, the return premium is to the 
nrhole premium as the balance of the policy after deducting the partial 
losses paid is to the whole amount of the policy as first issued. 

1. Mr. A effects an insurance on his stock of mdse. to the 
araount of $5000 for 6 mo., at short rates, his risk being 
rated at 85/ on a hundred dollars ; in consequence of a 
reduction of stock at the end of 4 mo. he wishes his policy 
cancelled; to how much return premium is he entitled? 

BoiiUTiON. — Tlie rate for 6 mo. as found operation. 

in the table is $.0059, and for 4 mo., $.0042 ; .0059 .0042 = .0017 

nence the return premium is the difference $0017 x'sOOO =$8 50 
between $.0059 and $.0042 multiplied by 
6000, or $8.50. 

Rule. — Multiply the amount insured by the difference of 
the rates for the two periods, to find the return premium. 

EXAMPI.i:S FOR PRACTICE. 

2. Mr. B takes out a perpetual insurance on his marble 
dwelling to the amount of $5500, his risk being rated at J % 
annually ; what is the deposit premium, and if he afterward 
surrenders his policy for cancellation, how much return pre- 
mium should he get? A}is. $137.50; $123.75. 

NoTR. — The return premium is 90 per cent, of the premium deposited, as 
stated in Note of Art. 576. 

3. Mr. C has an annual policy of insurance of $2500 oh 
his house ; at the end of 7 mo. a fire occurs which damages 
Jiis property to the amount of $500, which the insurance com- 
pany pays and indorses the payment on his policy ; 2 mo. 
afterward Mr. C sells his house and surrenders the policy for 
cancellation in full ; what is his return premium, the annual 
rate being •/ij% on his risk? Ans, $0.80. 

NoTB. — The return premium for 9 mo., at ^W«tk m th^ U\.ble, U .Q12<J\ 
hence {.003—.0026)X$2000=^$M. 
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CASE V. ^ 

S83. To adjust tlte loss on a risk between sever 4 
different insurance compqi/nies. 

584:« When several companies are interested in a risk, a 
loss is shared by the companies in proportion to the amoux^te 
of the several policies. 

Companies usually attach on different items in the same proportion. 

1. W. & Bro. hold a policy of insurance on their mill for 
$6000 in the Delaware Mutual Fire Ins. Co. and alsd one for 

I 

$4500 in the Fire Association ; a fire causes a loss on the 
property to the amount of $1875 ; what amount does each 
of the companies pay ? 

Solution. — The whole amount in- /%-d-i!.t» * rrTnicr 

Bured is $9500 ; tlie amount of the loss ". • operation. 

to be paid by the Del. Mutual is to $o000-|-$4500=$9500 

$1875 as $5000 is to $9500, which we «: $1875 :; 5000: 9500 

find by proportion gives $9«6.84t*7; the j^^ l875X5000 _^gg g^ . 

amount to be paid by the Fire Asso. is 9500 

to $1875 as $4500 is to $9500, which x: 1875 :: 4500 : 9500 

gives $888.1 5Jf. a;=$888.15}l. 

Rule.: — Divide the loss between the several companies in 
proportion to the amounts of the several policies. 

IIXAMPIiES FOB PRACTICE. 

2. The Ins. Co. of North America issued a policy to 
Green & Co., covering $800 on their hotel building and 

. $1700 on the furniture therein ; the Sun Fire Ins. Co. also 
issued a policy to same parties, covering $2500 on the 
hotel, but nothing on the furniture. By a fire the build- 
ing is damaged to the amount of $2200 and the furniture is 
damaged to the amount of $500 ; what proportion of the 
total damage does each company bear ? 

Ans. N. Am., $1033.33^; Sun, $1666.66f. 

Suggestion. — The whole insurance is $3300: N. America's loss on 
the hotel is ^ of $2200 ; Sun's loss on the hotel is f | of $2200, etc. 

Note. — Some practical problems involving greater complications as tbey 
occur in business may be found on page 367. 

YoT CoNjonfED Proportion, see page 360 ; and for Medial Proportion, set 
p»g0 362. 
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PARTNERSHIP 

985c Partnership is the association of two or more 
persons for the transaction of business. 

586* Partners are the persons associated in business^ 
and are of three kinds, General^ Limited, and Special, 

587* The Capital of a firm is the money or property 
invested by the partners. ' The Liabilities are its debts. 

588. The Resoui^ces or Assets of a firm are'its prop- 
erty of any kind, together with the amounts due tit. The, 
excess of resources over liabilities is called the Net GapitaL 

589* Partnership is divided into Simple and Gom^ 
pound Partnership for convenience of treatment. 

General Partners risk their whole property in the business; Lim- 
Ued and Special Partners risk only the amount of capital they agree 
to contribute. Partners whose names do not appear 'are sometimes 
called SHetU Partners. 

SIMPLE PAETNERSHIP. 

590. In Simple Partnership the shares of the partiier 
are employed for equal periods of time. 

1. A, B, and C, went into partnership ; A put in $500. 
Rput in $700, and C, $800; they gained $600; what ww. 
each one's share of the gain ? 

Solution. — The entire operation. 

^pital ij $2000. Since $50o 3fcVTr= i =A»s share. 

A put m $500 he furnished 700 ^^00 = ^ = B's share. 

lAfifff, or i of the capital 800 ^A%= i =Ob share, 

and hence should have for _, , -.^■■■■. 

$600, or $150. B furnish- Stock = $2000 

ed ^Vir> or ^ of the capi- J of $600=$150 = As share, 

tul, and should have ^ of ^^ of $600=^$210 = B's share, 

the gain, etc. | of $600 = $240 = C's share. 

Rule. — Divide the gain or loss among Uie partners in 
proportion to their shares of the stock, 

EXAMPIiES FOB PRACTICE. 

2. A, B, and C form a partnership for shipping peaches * 
A puts in $680, B $720, C $600; they gain $600; what does 
esLoh receive f An^, A, |^^4 \ ^, Vl\^ \ ^ . V^"^^ 
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8. Three persons enter into partnership, with $6000, of 
which A contributes ^, B ^, and C the remainder ; thej gain 
$1800 ; what sum belongs to each ? 

A718. A, $900 ; B, $600 ; C, $300. 

4. Three men agree to share 60 gal. wine, A taking ^, B 
i, and C \ ; but upon drawing off these parts they find there 
ia a remainder ; how should the wine be divided ? 

Am. A, 25|4gal.; B, 19^gal.; C, ISJ^gal. 

5. A, B, and C were partners in the coal trade ; A fur 
nished $5000, B $7000, and C managed the business; tbej 
gained $^400 ; what was the share of 'each, if C received as 
much as both A and B ? 

Ans. A% $500 ; B's, $700; C's, $1200. 

6. Three persons engage in cotton speculation ; A con- 
tributed $6400, B $7200, and C $5400 ; they lose ^ of their 
stock by fire, and gained on the remainder f of cost ; what 
was the gain of each ? 

Ana, A% $2048 ; B's, $2304 ; C's, $1728. 

7. 'Squire Jones left by his will $5000 to his wife, $3500 
to his son, and $4500 to his daughter ; but upon settling his 
estate it was itrund to amount to only $10400; how much 
did each receive ? 

Ans, Wife, $4000 ; son, $2800 ; daughter, $3600. 

SVPFI^EnENTART EXAMPI.E8. 

To 'be omitted unless otherwise directed. 

8. A, B, and C go into the lumber trade with a joint capital of 
$9500 ; .at the end of a year it is found that, A's gain is $1650, B*8 
$1500, and C's $1600; required each one's stock. "" 

Ans. A's, $3300; B's, $3000; Cs, $3200. 

9. A shipping firm gained one year $4200 ; A's stock was $6500, B'i 
itock $5300, and C's gain $1250; required C's stock and A*s and B'i 
gain. Ana. A's, $1625 ; B's, $1325 ; C's stock, $5000. 

10. A, B, and C form a partnership for carrying on a nursery ; A 
contributes $800, B $600, and C 10 acres of land on which to establish 
the nursery ; their first year's profits are $1500, of which C receives 
$660; what are A's and B's gain, and the value of C's land per acre? 

Ann. A's, $480 ; B's, $360 ; $110 per acre. 
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(X)MPOUND PARTNERSHIP. 

591« In Compound Paxtnership the capitals of the 

partners are employed for different periods of time. 

CASE I. 

S92» When the profits and losses are divided in 
proportion to capital and time. 

!• Two persons enter into partnership and gain $328; A 
put in $800 for 5 mo., and B $700 for 6 mo.; what was each 
man's share of the gain ? 

Solution. — $800 for opekatjon. 

5 nionilhs in equivalent i^qq >< 5 ^ ^qqq ^ ^,^ ^^ 1 mo. 

10 {1^000 for 1 mo. ; and jj^joq x 6 =- $4200 = B's for 1 mo. 
$/00 for b mo. equiva- "^ooT;?^ 1 1 r 1 

lent to $4200 for 1 mo. ; ^200 = wliole for 1 mo. 

hence the entire capital |§gg ^ |^ = A's share of capital 

is equivalent to $8200 ||Sg = Jl = B's share of capital. 

for 1 mo. The rest of $528 X |? = $160, A's gain, 

the solution may be $328 X Ji = $1^8, B's gain, 
given as in Simple Part- 
nership. 

Rule. Multiply each partner^s capital by the time it waM 
employed J and divide the gam or loss in proportion to these 
products, 

EXAMPLES FOR PRACTICE. 

2. A, B, and C engaged in partnership ; A had $500 in 
trade for 9 mo., B $800 for 8 mo., and C $1200 for 7 mo.; 
they gain $488.70; what was each one's share of the gain ? 

Ans. A's, $113.94 ; B's, $162.06 ; C's, $212.70. 

3. Four gentlemen rented a pasture-field for $62.40 ; the 
first put in 3 horses for 7 weeks, the second 4 horses for 8 
weeks, the third 2 horses for 13 weeks, ind the fourth 5 
horses for 6 weeks ; what should each pay ? 

Ans, $12.60; $19.20; $15.60; $15. 

4. A, B, C, and D agree to clear a tract of woodland for 
$120 ; A worked 9 days of 10 hours each, B 15 days of 6 
hours each, C 10 days of 9 hours each, and D 3 weeks 5 
hours a day ; what does each receive ? Ans, $30. 

6. Mr. Allen comincmed business with $10000 capital ; a* 
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the end of 3 months he took in Mr. Green, with $7000 capl 
tal, and at the end of 6 months Mr. Handy with $3000 
capital ; at the end of the year thej had gained $4020 ; 
required the share of each. Ans. $2400 ; $1260 ; . $360^ 

6* Two persons. A and B, were in partnership 2 years ; 
A at first put in $2500 and B $3000 ; at the end of 9 mo. A 
took out $800 and B put in $500 ; they lost in 2 yr. $3825 ; 
what was each one's share of the loss ? 

Ans, A 's, $1440 ; B% $2385, 

7. Three drovers, A, B, and C, hire a pasture for $51.10 
for 5 mo.; A put in 60 cows, B 80 cows, and C 90 cows; at 
the end of 3 mo. A sells ^ of his, B :^ of his, and C ^ of his ; 
how much rent ought each to pay ? 

Ans. A, $13.00; B, $18.00 ;.C, $20.70. 

fiTlJPPLEJIENTARY EXAMPLES. 

To be omitted unless otherwise directed. 

8. A and B went into the hardware business, A's capital being to B'a 
as 5 to 7 ; at the end of 6 months A withdraws ^ of his capital, and B 
f of his, and during the year they lose $1430 ; what was each man's 
share of the loss ? Ans. A% $585 ; B's, $845. 

9* Brown's capital was in trade 6 mo., Black's 8 mo., and White's 10 
mo. Brown's gain was $750, Black's $1200, White's $800, and the 
whole capital, $19880; how much did each own? 

^718. $7000 ; $8400 ; $4480. 

Remark. — Find each one's gain for 1 mo., and divide the whole capital 
la that proportion. 

CASE II. 

503. When the proportion of profits or losses is ftacedf 
and interest is allowed for the difference between each 
partner^s proportion of capital and the afnount he 
actiuUly contributes. 

1. A and B form a partnership ; A contributes $1700, and 
is to have | of the profits ; B contributes $700, and is to 
have ^ profits ; each partner is to receive or pay interest at 
the rate of 6 % per annum for any excess or deficit in his pro- 
Dortionate share of capital. At the end of a year the profits 
«/e $900, How much haa ead[i ^^\ii^^*l 
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Solution. — Total 
capital is $2400. A 
Bhould contribute f or 
$1600, and is entitled 
to 1 year's interest, or 
$6, on his excess. B 
should contribute i, or 
$800, and must pay 1 
year's interest, or $6, 
on his deficit. A 
gained } of $900 = 
$600, + $6 interest = 
$606. B gained i of 
$900 = $300, — $6 in- 
terest =- $294. 



OPERATION. 

$1700 A Qontributed $1700 

700 J of 2400 = $1600 

$2400 Excess $100 

.06 

Int. for 1 year $6.00 

i of $2400== . $800 
B contributed $700 

Deficit $100 
Int. for 1 year $6.00 

f Df 900 = 600, and^ 6 =606, A's gain, 
i of 900 = 300, and — 6 = 294, B's gain. 



Rule. — I. Find the interest on the excess or deficit of 
each partner^ s share of capital. If there are additions and 
withdrawals, subtract the interest on the former from the 
gross profits, and add the interest on the latter to the gross 
profits, 

II. Divide the profits thus obtained in the required pro- 
portions, adding or subtracting the interest due to or by each 
partner respectively, and the result will be the net gain of 
each, ' For the present value of each share, add to each 
partner^s original stock the net gain and the additions, and 
subtract the withdrawals. 

Note. — The hiterests on the excesses and deficits of capital exactly balance 
each other, and will not change the profits. Thus, If one partner puts in 
$100 more than his share, the other partners must have $100 less than theirs. 

EXAMPIiES FOB PRACTICE. 

2. A and B form a partnership. A contribates $4000 and 
is to have f of the profits ; B contributes $2000 and is to 
have ^ of the profits ; each partner is to receive or pay 
interest at the rate of 6% per annum for any excess or 
deficit in his share of capital. At the end of the first year 
the profits are $1500, and nothing is withdrawn. Required 
the worth of each sLare. Ans, A, $5000 ; B, $2500. 

SIJPPLEMEICTARY EXAltlPLES. 

To be omitted unless otherwise directed. 



S« The following year A adds, during the year, $1500 capital, aver- 
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aging Majjl; B adds $900, averaging Sept. 1. Profits $2400, and 
nothing withdrawn. Kequired the worth of each share. 

Am. A, $8108; B, $4192. 
4. The following year neither partner adds capital, hut A withdraws 
lifing expenses, $1500, averaging July 1, and B $1200, averaging Sept. 
1, Profits $3000. Kequired the worth of each share. 

Ans. A, $8603.48; B, $3996.52. 
5« Fourth year: on the first of the year A sells J of his share to C, 
who thus becomes a partner : A's proportion of profits to be J ; B's J aa 
oefore ; and C's J. A adds capital Jan. 1, $1800, B, averaging March 
1, $900, and C, averaging July 1, ;j5300. A withdraws living expenses, 
averaging July 1, $1500, B, Sept. 1, $1200, and C, No>. 1, $400. Profits 
$4200. Required the worth of each share. 

A7if. A, $8880.27 ; B, $5075.64; C, $2744.09. 

EQUATrON OF PAYMENTS. 

594. Equation of Payments is the process of finding 
the mean or equitable time for pajiug several sums, due at 
different times. % 

595. The Term of Credit is the time allowed for the 
payment of a debt. 

596. The Average Term of Credit is the time to 

elapse before several debts due at different times may in 
equity be paid together. 

597. The Equated Time is the date at which several 
debts due at difi'erent times may be paid in one sum. 

598. The Focal Date is the date from which we begin 
the reckoning in averaging an account. 

CASS I. 

599. To find the average tertn of credit^ when tJu 
terms of credit begin at the same titne, 

1. A owes B $150 due in 5 months, and $250 due in 8 
jaouths ; what is the average term of credit ? 

Solution. — A credit on $160 for 5 months opebation. 

Ls regarded as equivalent to a credit on $1 for 150x6 750 

760 n^onths, and a credit on $250 for 3 months 250 X 3=760 

IB equivalent to a credit on $1 for 750 months ; -rzr^ xiTaTuoa 

and abiding, we have the same as «. CTfed\\. oti ^UU }l&00(^t mo. 
$1, for 1500 months ; if %\ Ivaa a ct^^^VxA^/^ 

months, $400 would have a ciftOiiX. oi Axi ^'^ ^^^ TassiiNJs>^,^\^^\k^ 
UMoatba, Hence the 
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Rule. — Multiply each payment by its term of credit, and 

divide the sum of the products by the sum of the payments , 

the quotient will be the average term of credit. 

Notes. — 1. If there are cei;it8 in any of the payments, they may be re- 
jected when less than 50, and reckoned at $1 when more than 50. The 
fraction of a day in the answer is also rejected when less than ^, and 
reckoned as 1 day if more than ^. 

2. It is objected to this rule that the interest on a certain sum not paid 
till after it is due, is more than the discount on the same sum paid an 
equal len^h of time before it is due. As practically, however, we gener- 
aUy reckon bank discount, wliich is the same as interest, the rule seema 
not really to lie open to this objection. 

3. The time may also be found by dividing the sum of the interests on th« 
payments, using Ay rate, by the interest on tlie sum of the payments for 1 
month or 1 day, according to the unit of time used in the calculation. Thia 
method is preferred by some accountants. 

i:XAlM[PL.ES FOR PRACTICE. 

2. Henry Smith owes Thomas Jones $6000, ^ due in 

3 mo., ^ in 4 mo., and the remainder in 6 mo. ; required the 
average term of credit. Ans, 4^ mo. 

3. I owe $1500,,^ of which is due in 2 mo., $600 in 6 mo., 
and the remainder in 7^ mo. ; required the average term of 
credit. Ans, 4| mo. 

4. A person owes $300 due in 4 mo., $400 due in 5 mo., 
$700 due in 6 mo., and $1000 due in 8 mo. ; what is the aver- 
age term of credit ? Ans, 6y% mo. 

5. I bought merchandise April 1, 1876, as follows: $4200 
for cash ; $2800 on 4 mo., and $1400 on 6 mo. ; what is the 
equated time of payment? Ans, June 11. 

6« A gentleman bought a house, agreeing to pay ^ in 

4 mo., ^ in 9rao., and the remainder in lyr. ; required the 
average term of credit. Ans. 7 mo. 

Kemabk. — Since the result will be the same whatever the sum owed, 
we may assume $1 as the capital, and proceed as before. 

7. A merchant owes tf certain sum, ^ of which is due in 
4 mo., i in 6 mo., ^ in 12 mo., and the remainder in Smo. ; 
required the average term of credit. Ans. 6^ mo. 

8. A owes a sum, ^ due on January 1, ^ on May 1, ^ on 
July 1, and the remainder on September 1; what is the 
equated time for the payment of the whole, estimating from 
the first of January f Ans. May L 

J4* 
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CASE U. 
000> To find Uie equated time witen tlie credUt 
begin at differetit date*. 

I, I purchased of Stewart & Co. the folloning bill of 
goods: — 

Jan. 10, a bill amouDtiug to $100 on 2 mo. credit 
Jan. 20, " " J500 on 3 mo. " 

Feb. 24, " " $B00 oq 3 mo. " 

Now, if 1 wish to make one payment of tliis bill, at what 
time ia equity will it become due '{ ' 

Solution. — From tlie lime opekatioit, 

the linrt in due to tlie lime lliB Mar. 10, $700x00 = 00000 
w«(ind 18 due 18 41 da., ^d lo ^pr. 20, *600x41 = 20500 
the lime the third 18 di.e u Way ^4, $800x75 = 60000 
the time ihe BrHtia due, the ^'*" )80o00(«jd«. 

Kcond has a credit of 41 da., 

and the third a credit of 75da., and the first has a CT«iIit of no da]>a. 
We Uien ' averuge it an in Cune 1., and liiul llie term of credit to be 
40^ da. from March 10, the time at whicli tlie bnl debt is due ; hence 
liie equated time of iiajment is April lUili. From the ahove we deriw 
the following 

Bnle. — I. Select the date at which the first debt become* 
due, and multiply each debt by Us term of credit reckoned 
from the date nelecled. 

II. Divide the eum of the products by the eum of the 
debts, and the quotient u-ill be the average term of credit, 
estimated from the dale selected . 



EXAHP1.E8 FOB PBACTICE. 

2. Mr. Johnson sold goods to one of bis customers at dif- 
ferent dates, as stated in the following bill: 

March 12, to the amonnt of $360 on 3 mo. credit. 
April 20, " " $500 on 5 mo. " 

May 18, " " $340 on 4 mo. " 

July 30, " " $600 on 2 mo. " 

What is the average term of credit and also the equated time 
,1 otlh\R nill? Ans. Term of credit. 83da. 
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8« Purchased of a merchant, at different times, the follow- 
ing bill of goods : 

Feb. 14, to the amount of $600 on 6 mo. credit. 
March 16, " " * $600 on 6 mo. " 

May 10, " " $600 on 6 mo. '* 

June .18, " " $600 on 6 mo. " 

Required the equated time for the payment of the bill. 

Ans. Equated time, Oct. 16. 

4. I sold goods to Mr. Bowman at different times and 
terms of credit, as follows: 

July 16, 1862, a bill of $800 on 3 mo. credit. 
Sept. 20, " " $500 on 4 mo. " 

Oct. 12, " " $350 on 6 mo. " 

Jan. 24, 1863, '* $450 on ^ mo. " 
March 10, '' '* $600 on 3 mo. ** 

If he gives me his note for the amount, when, in equity, 
should it begin to bear interest? Ans, Feb. 23. 

CASK III. 

OOl* Wlien a debt due at some future time Jias 
received parti€U payments^ to find when the reniaiti^ 
Uer should be paid, 

1. A borrows $3000 to be paid in 8 mo.; 5 mo. before it 
was due he paid. $800, and 2 mo. before it was due he paid 
$600 ; how long after the expiration of the 8 mo. maj the 
balance remain unpaid ? 

Solution. — A credit on $800 for 5 mo. is operation. 

equivalent to a credit on $1 for 4000 mo.; a gQQ w 5 = 4000 

credit on $600 for 2 mo. is equivalent to a 600x2=1200 

credit on $1 for 1200 mo.; and adding, we tttPx "7^7^ 

have a credit on $1 for 5200 mo.; hence ^^^^ ^200 

$1600, the sum which remains unpaid, 5200 . 

should have a credit of x^Vff of ^200 mo., 1^00 °^^' 
which is 3J mo. Hence 

Rule. — Multiply each payment by the time it was paid he* 
fore it was due^ and divide the sum of the products by the 
sum, remaining unpaid, 

E^AMPIiES FOB PRACTICE. 

2. A borrowed $2400 to be paid in 6 mo.; 4 mOv before 



318 



NORMAL WRITTEN ARITHMKriO. 



being due he paid $600, and 3 mo. before due he paid $I20G 
at what time in equity should the remainder be paid ? 
• Ans. In 10 mo. 

3. I lent Mr. C. $1600 for 9 mo., ^ of which he paid iu 5 
mo., and ^ of the remainder in 6 mo.; how long, in equity 
may the remainder remain unpaid ? 

Ans, 11 mo. after due. 

I. I borrowed of Mr. W. $400 for 3 mo., $600 for 6mo.. 
and $800 for 6 mo.; at the end of 4 mo. I paid him $1200; at 
what time in equity should the remainder be paid ? 

Ans. 7 mo. after borrowing. 

6. A milliner bought of Smith & Co , a bill of $240 for 
20 days, and $560 for 30 days; at the end of 16 days she 
paid $300, and at the end of 24 days she paid $350 ; when, in 
equity, should the balance be paid ? Ans, 56 days. 



AVERAGING ACCOUNTS. 
602. Averaging an Account is the process of findind 

the mean or equitable time for the payment of the balance of 
the account. 

1. In the following account, required the balance and 
the time when due : 
Dr. Henry Hardy. . Cr. 



1876. 
May 10 
June 20 
Aug. 28 


To mercliandise, 
(i it 


200 
400 
300 


00 
00 
,00 


1876. 
May 20 
July 16 
Sept. 20 


By Cash, 

(i if 


150 
200 
200 


00 
00 
00 

« 



OPERATION. 



Due. 


Time. 


Items. 


Products. 


Due. 


Time. 


It«ms. Products. 


May 10 
June 20 
Aug. 28 


00 

41 

110 


$200 
|;400 
$300 





May 20 
July 16 
Sept. 20 


10 

67 

133 


$150 
$200 
$200 


1500 
13400 
26600 






$900 
550 

350 


49400 
41500 

7900 


79( 


[)0-^35( 


$550 
= 22^ 


41500 
Ma. 



Hence the balance is $<^0, and \& d\x^ 2S da., after May 10, that is, od 
Jane 2d, 
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Soi UTION. — Select the date of the item first due as the focal date, and 
find tlie time the others are due after it ; then multiplying each item by 
the corresponding time, and taking the sums of the products, we find that 
if paid on the 10th of May the Dr. items must suflTer a discount of $1 fdJr 
49400 days, and the Or. items must sufier a discount of $1 for 41500 
days. . Subtracting the two sun^s we find that the Dr. side must sufier 
a discount of $1 for 7900 days more than the O. side, hence $350, the 
balance of the items, must sufier a discount of yj^ of 7900 days, which 
is 22^ days. Hence the balance is due 23 days after May 10th, or June 
Ist Hence we have the following 

Rule. — I. Find when each item is due^ take the earliesi 
date as the focal date, find the difference between the focal 
date and the remaining dates ^ and multiply each item by the 
corresponding difference. 

II. Balance the columns of products and also the columns 
of items y and divide the former by the latter : the quotient 
added to the focal date will give the equated time. 

III. If the two balances be on opposite sides of the account, 
the quotient obtained must be subtracted from the focal date. 

Notes. — 1. Other dates than the earliest might be selected as the focal 
date. If we reckon from the last date we have the interest instead of the 
discount. 

2. Instead of prodiicU we may obtain the interest at any per cent, dti each 
item, and divide the balance of interest by th«* lotA'rest on the balance of 
the account for one day ; the quotient will be the number of days to b« 
added to or subtracted from the focal date. 



EXAMPIiES FOR PRACTICE. 

2. What is the balance of the following account and wheD 
is it duef • Ans. Balance, $450 ; due Jan. 23d. 

Dr. Charles Harding. Cr. 



1872. 






1872. 






Jan. 8 


To Mdse., 


$600 


Jan. 27 


By Cash, 


$500 


March 5 


To Sundries, 


$4(10 


April 101 


" 20 cows, 


$400 


April 20 


To Mdse., 


$5.50 


May 16 j 


" Sundries, 


$200 



8. What is the balance of the following account, and when 
is it due? Ans. Balance, $205 ; due July Slst. 

Dr. . Henry T. Osborn. Cr. 



1871. 








1871. 




May 1 


To Sund. 


on 8 mo. 


$875 


July 20 By Cash, 


$800 


May 18 


(i 


8 mo. 


$280 


Aug. 10 


ii u ■ 


$250 


Juueao 


i( 


8 mo. 


$700 


Auff. 31 


" Mercliandlse, 


$350 


July 16 


To Cash, 




$350 


Sept. 12 


" Cash, 


$600 
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4. The following account was settled by Mr. Kreadj gi? 

ing his note for the balance ; required the face of the noti 

and the time when interest commenced. 

Ans, Face, $475 ; Int. from March 8th, 

Db. Benjamin Kreadt. Cr. 



1872. 








1872. 






April 14 


To MdBe. 


on 2 mo. 


$650 


July 5 


By Cash, 


$500 


May aO 


a li 


3 mo. 


1550 


Sept. 28 


$350 


June 16 


u u 


2 mo. 


$475 


Oct. 12 


It u 


$450 


July 12 


U (i 


2 mo. 


$350 


Dec. 4 


H (( 


$250 



5. What is the balance of the following account, and if a 
note is given, when does interest begin? 

Ans. Balance $900; Int. from Dec. 18, 1871. 
Dr. Smith, in aoc*t with Bradford. Cr. 



1872. 






1872. 




March 19 


To invoice. 


$900 


March 24 By Cash, 


$300 


" 29 


" " 10 da. 


$800 


April 25 


'* Remittance. 


$300 


April 20 


(( i( 


$400 


July 17 


" Cash, 


$200 


May 4 


t( u 


$200 


Aug. 6 


(( n 


$600 



SETTLEMENT OF ACCOUNTS. 

603. An Account Current is a written statement of the 
debit and credit items of business transactions between two 
parties. 

604. The Adjustment of an account is the determining 
of the balance due at a specified date. 

OOS. An account is Settled upon payment of the 
adjusted balance ^ or by carrying it to another account. • 

In finding the cash balance, interest should be allowed on each item 
for the time between the day it is due and the day of settlement. 

Rule. — I. Find the interest on each item from the time H 
becomes due to the date of settlement. 

II. Add the interest to the item if due before the date of 

settlement, and subtract it when the uemis due after the date 

of settlement. The difference of the sums of the results on 

both sides of the account will be the cash balance* 

Notes. — 1. An account may be adjusted by averaging It and finding th« 
Binount of the balance trom Mie Ume \\.\)^om^ ^ma till the time of setUs 
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d. In averaging an account, we find of wTiat date the balance % due ; in ad* 
jutting an account, we find what balance is due at a specijied date, 

EXAinPLES FOR PRACTICi:. 

1« Required the cash balance of the following account^ 
July 16, 1875, interest at 6 per cent. Am. $200.60. 

Charles Pancoast, in account with Mabch & Co. 



1875 






1875 






Jan. 16, 


To Mdse. on 3 mo. 


450 00 


March 12, 


By Cash, 


200 00 


Feb. 34, 


" " '♦ 3 mo. 


350 


00 


April 18, 


a a 


300 00 


April 12, 


" " " 3 mo. 


300 


00 


July 3, 


(t {{ 


400 


00 



2. Required the cash balance of the following account, 
Aug. 8, interest 6 per cent. Arts, $150.1 tl. 

Walter Rose, in account with James Osborn. 



1874 






1874 






March 16, 


To Mdse., 2 mo. 


650 00 


May 28, 


By Cash, 


500100 


April 20, 


" " 2 mo. 


750 00 


July 12, 


800 00 


May *^, 


" " 3 mo. 


375 00 


JuJy20, 


i< i( 


200 00 


June 12, 

1 


" " 3 mo. 


575,00 


Aug. 4, 


(i i( 


700 00 



ACCOUNT SALES. 

BOB* An Account Sales is a written statement, rendered 
by an agent or consignee to the consignor, of the sales of 
goods consigned, the charges, and the net proceeds. 

B07« Guaranty is a charge made for securing the 
owner against the risk of non-payment, when goods are 
sold on credit. 

Expenses incurred in receiving the goods and all charges paid in cash 
are considered due the consignee when paid, but commission and after 
charges are due Rt the average maturity of the sales. 

An account-sales is averaged to find when the net proceeds become 
due, in order that the consignor may draw a bill of exchange to fall due 
at the equated time. Except that the date of maturity of the commis- 
sion and guaranty must be found by fil^t averaging the sales, the account 
is averaged like an account current, the charges being the debits and 
the sales the credits. 

1. Account sales cf 400 barrels of pork received from 
Gibbs an 1 Waterman, of Chicago, to be sold on their % and 
risk. 
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1875 




Oct. 


28 


Nov. 


11 


Nov. 


30 


Oct. 


25 


Nov. 


30 


Nov. 


18 


u 


« 



Sold 100 bbl. pork 20000 lb. @ 7f on 30 da. 



(( 



u 



u 



50000 
10000 " 



250 

m 

400 

Charges 
To Freight and Drayage 
" Storage from Oct. 25 
" Commission on $5025 @ 2\fo 
" Guaranty on $1400 @ 2^% 



u 
u 



6^ cash 
6if " 



342.50 
10.00 

113.06} 
35.00 



1400 

3000 

625 



5025 



500 



What are the net proceeds of the atove account, and when 
is it due ? Am, $4624.44 ; Nov. 20, 

2. A commission merchant in New York received a con- 
signment from Milwaukee, Sept. 1, 1874, of 800 barrels of 
flour, paying for freight $250, and drayage $27.50. He sold 
Sept. 3, 200 barrels @ $6.50 ; Sept. 12, 150 barrels @ $7 at 
30 days; Sept. 18, 250 barrels @ $6.75; Sept. 30, 200 bar- 
rels @ $7. The cokimission was 2i%, guaranty 2^%, and 
storage $40 ; required the net prooaeds and the equated 
time. Ana, $4960.44; Sept. 23. 

SITPPLEMEBTTARY EXAMPLE. 

To be omitted unles? otherwise directed 

3. Sold on account of Brown, Thompson & Co., Philadelphia, March 
1, 1877, 5000 yd. Prints @ 61^; March 10, 1500 yd. Fancy Prints @ 
7^ at 30 da., and 2000 yd. Ginghams @ 10; ; March 31, 700 yd. Shirt- 
ing @ 6^. Paid February 20, freight $40, callage $5; commission waa 
2|%, guaranty 2J%, storage $10; required net proceeds and equated 
time. ^Tw. $597.8375 ; March- 13. 
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SECTION X. 

INVOLUTION AND EVOLUTION. 

INVOLUTION. 

608. Involution is the process of finding any power of 
A nun^ber. 

600. A Power of a number is the product arising from 
using the number several times as a factor. The number 
itself is called the first power, 

610. The Second Power of a number is the product 
obtained by using the number twice as a factor. Thus, 16 
is the second power of 4, since 4x4=16. 

Oil. The Third Power of a number is the product ob- 
tained by using the number three times as a factor. Thus 
64 is the third power of 4, since 4x4x4 = 64. 

612. The Fourth Power of a number is the product ob- 
tained by using the number four times as a factor ; the Fifth 
Power, five times as a factor, etc. 

B13. The Degree of a power is indicated by a small 
figure, called an exponent^ placed at the right and a little above 
the number. Thus, 6^ represents the 2d power of 6, 6^, the 
third power of 6, etc. 

014« The Exponent indicates how many times the num- 
ber is used as a factor. Thus, 8^ denotes that 8 is used as 
a factor three times ; that is, 8x8x8, which equals 512. 

The second power of a number is called its smmre, because the area 
of a square equals the product of its two equal sides. The third power 
of a number is called its cuhcj because the product of the three equal 
sides of a cube gives its contents. 

PRIAl CIPL.es. 

1. A power of a number is obtained by using the number 
as a factor as many times as there are units in the degree 

2. The product of any two powers of a number equals a 
vower of the number denoted by the. RU'nv of iKo. ex-^o-Ac^tvi* 
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For, if we multiply the cube of a number by the 4th power of th« 
number, we will evidently have the number used ^even timen as a factor, 
or the 7th power of the number ; thus, 5* X 5*= (5 X 6 X 5) X (5 X 5 
X 5 X 5) = 5^ ; and the same may be shown in any other case. 

3. A power of a number raised to any power equals a 
power of the number denoted by the product of the exponents. 

For, if we square the cube of a number, we will evidently use the 
numl)er as a factor two times three times, or^t-c times; thus, (5*)* = 6' X 
6*, whicli, by Prin. 2, equals 5*, and the same may be shown in any 
other case. 

Note. — By means of this principle we can abbreviate the operation of 
involution ; thus we can raise a number to the sixth power by squaring its 
cube, or to the 12th power by squaring its sixth power, or cubing its 4th 
power, etc. 

MENTAIi EXERCISES. 

1. The cube of 4 equals 4 used how often as a factor? 

2. How often is 6 used as a factor in finding the 5th power of 6 ? 

3. How often is 5 used as a factor in the cube of the square of 57 

4. What power of 6 is 6 ^ multiplied by 6« ? 

5. If we multiply 7* by 7*, what power of 7 shall we have ? 

6. What power of 4 is equal to 4* multiplied by 4^ ? 

7. What power of 8 is equal to 8^ x 8» X 8*? 

8. What power of 2 is the square of the square of 2^ ? 

9. The square of a number equals 8 times that number ; what is 
the number ? 

10. What number multiplied by 6 gives J of the square of the 
number for a product ? 

11. What number multiplied by 16 gives | of the square of the 
number for a product ? 

12. What fraction multiplied by f equals | of the square of the 
fraction? 

13. What number multiplied by 12 and 9 gives f of the cube of 
the number for a product ? 

EXAMPIiES FOR PRACTICE. 

1. Find the square of 16. 

OPERATION. 

S01.UT10N. — To find the square of 16 we multiply 16 jg 

by itself and we have 256. To find the cube of 16 we jg 

would multiply 256 by 16. — -- 

^•^ -^ 256 

2. Square 15. Ans. 225. 6. Cube 14. Ans, 2T44. 

8. Square 32. Ans. 1024. 7. Cube 35. Ans. 42875. 

4. Square 76. Aiis. 5^6. 1 8, Cube 6T. Ans, 300T63. 
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Find the v^alue of 



10. 452. 

11. 248. 

12. 38*. 

13. (11)2. 

14. 82x8«. 
16. Y^xl^ 
16. 12«xl2S. 

17. ayxQy. 



Ans, 2025. ' 18. 
Ans. 13824. 
Ans, 2085136. 

Ans, xexr* 

Ans. 8^. 

Ans. 1®- 

Ans. 12®* 

Ans. (^)5. 



(my- 

19. (3.8)*. 

20. (1.25)8. 

21. (15.5)4. 

22. 42 X 48x44. 

23. (1)8 X (1)4. 



Ans. 1953iv 

A71S. 208.5136. 

Ans. 1.953125. 

J MS. 57720.0625. 

Ans. 4®. 

Ans. (1)7, 



24. (2.5)4 x(2.5)6.u4ns.(2.5)io 

25. (3.3)2 X (3.3)8. j^ns. (3.3) «, 



SQUARING NUMBERS. 

615. There are Two Methods of squaring numbersi 
called the Analytic or Algebraic, and the Synthetic or Geo* 
metrical, 

616. The object of these methods is to find the law of 
forming the square, and thus prepare for corresponding 
methods of explaining Evolution. 

Note. — Teachers who prefer the geometrical method of explaining evo- 
lution may allow pupils to oinit explaiulug involution by the analytic 
method, and vice versa. 

1. Find the square of 25 analytically and synthetically, 

Analytical Sol. — Twentv-five 
equals 20 plus 5, or 2 tens plus 5 
units. Writing this as 20+ 5, and 
commencing at units .to square, we 
have 5 times 5 equals 5^, 5 times 20 
equals 5 X 20, 20 times 5 equal 5 X 
20, 20 times 20 equals 20 2, and 
adding, we have 2024- 2 X (5 X 20) 



OPERATION. 



25 = 
25 = 



125 = 

50 =20* + 



20 + 5 
20+5 

5X20+ 52 
5X20 



625 = 202 + 2 X (5 X 20)+ 5* 



+ 52 ; hence the square of 25 equals the square of the tens, plus twice Uy 
tens into the unitSf plus the square of the units, which we find to be 625. 



Geometrical Sol. — Let the line AB rep- 
resent a length of 20 units, and BH, 5 units. 
Upon AB construct a square, the area will be 
20'2 ^ 400 square unite. On the two sides DC 
and BC construct rectangles, each 20 units 
long and 5 broad, the area of each will be 5 
X 20 = 100 and the area 0/ both will be 2 X 
100 = 200 square units. Now add the little 
squai^ on CG, whose area is 5* =25 square 
unite, and the sum of the different areas, 400 
+ 200 + 25 = 625, is the area of a square 
whose side is 25. 



E 



F K 



D C 



a 



B H 
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Note. — When there are three figures, after ccmpieting' the second iqaara 
A8 above, we must make additions to it, as we did to thetlrst square. Wheo 
there are lour llgui'es, there are three additions, etc. 

EXAMPLES FOR PRACTICE. 

Square the following numbers : v 



2. 


28. 


Am. 784. 


8. 


89. 


Ana. im 


3. 


34. 


Ans. 1156. 


9. 


97. 


Ans. 9409. 


4. 


39. 


A71S. 1521. 


10. 


467. 


Ans. 218089. 


5. 


46. 


Ans. 2116. 


11. 


703. 


Ans. 494209. 


6. 


57. 


Ans. 3249. 


12. 


2005. 


Ans. 40200'25. 


7. 


78. 


Ans. 6084. 


13. 


4628. 


Ans. 21418384. 



B17« The following principles derived from the above 
Bolutions are important, and should be committed to memory: 

priiscipl.es. 

1, The square of a number of two figures^ equals the 
TENS2 + 2 times tensx units+units^. 

2. The square of a number of three figures equals hun- 

DBEDS^ + 2 times hundreds X TENSH- TSNS^ + 2(HUNDRED8-f 
tens) X UNITSH- UNITS^. 

BIS. These principles may also be expressed in symbols 
Let u represent units figure, t tens, h hundreds, and 1 
thousands, and a period between two letters denote theu' 
multiplication ; then we have 

{t+uY = f^ + n.u+u^. 
(h+t+uy =^ h^ + 2h.t+t^+2(h+t).u+u^. 
iT+h+t+u)^ = T^ + ^T.h + h^+ 2CJ0+h).t + t* 4 

2(T+h+t).u+u^. 

CUBING NUMBEKS. 

619. There are Two Methods of cubing numbers, called 
the Analytical or Algebraic, and the Synthetic or Oeometrical 
method. 

020. The object of these methods is to find the law of 
forming the cube, and thus to prepare for corresponding 
methods of explaining Evolution. 

i. Find the cube of 25 by tVi^ ^^u^X^xXc.^ ^si^'X^^^ 
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ANA1.TT1CAL Sol.— 

Bi)U&ring 25 bj the 
luelhod already giren, 
we liave 20' + ?X(» 
X 20) 4- 5^ We then 
multiply this by 20+5. 
Five tiiues5=equnJfl5', 
5 times 2 X 5 X 20 
equals 2 X 5 X S > 



'»+2X (6x30)-t-5» 



»' + 3x6X20' + 3x5»x20 + 6' 



X 5' X 20, five times 20' eqiiaU 5 X20>. 
rauluply by 20. Twenty times 5» eguals 20 X 5», Iweolr 
times 2 X 6 X 20 eqtiala 2 X 6 X 20', twenty tinien 20' equals 20*. 
Taking the sum of these prixiucls and we liave brsC 5' ; next, mux 6' X 20 
plus Iwise 5' X 20 equals three times 5' X 20 ; next imc« 5 X 20* plug 
imce 5 X 20' equals Ua-ee limes 5x 20*, and next we have 20' ; henue 
25' =20" + 3 X5 X20» + 3X5' X20 + 5'. Tlterelore the cube of 
25 equals Die e«6« of the lei\t, plm three timet tite trpiare of the ieng into (iu 
unite, y(iu (Are* (inie» Uie (ena into tlieeqimre uf theiiaita, fyiat the cubeof Ih 



i. Find the cube of 45 by n 
Fg I 



of the cubical blocks. 
Fg3 




at a. 



Okombtr cal Sol. — Lc A F g 1 rejv 
Reen a be whose s dea are 40 n ts ts 
oonlenla w 11 be 40 —64000 To n rea.e 
ta d n enx ons by 5 un Ut le mus nd<], 1st, 
the three rectangular slabs, B, C. D, Fig. 2; 
2d, the three corner pieces, E, F, G, Fig. 3 ; 
3d, the little cube H, Fig. 4. The three 
slabs B, C, D, are 40 units long and wide and 

B units thick ; hence their contents are 40» X 5 X 3 = 24000 ; the con. 
'ents of the corner pieces, E, F, G, Fig. 3, whone length is 40 and breadth 
and thickness B, equal 40 X 5' X 3 — 3000; and ihe contenliiof the lil^ 
tie cube H, Fig. 4, equal 5' =: 125 ; hence the contents of the cuh" ""D- 
resented by Fy;. 4 iire 6400(H-2'li)O0+3QOO+12.-.= 9U2R 



40> — B4000 

40' X 5x3 — 21000 

40X5' X 3= 300O 

5'= 125 

Hence 45> = 9112S 
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Note. — "When there are three fif^res in the number, complete tteseooud 
cube as above, and then make additious and complete the third in thesamit 
manner ; or let the first cube represent the cube already found, and then 
proceed as at first. 

Cube the following numbers: 



3. 


12. 


Ans. 1728. 


8. 


36. 


Ans. 46656. 


4. 


16. 


Ans. 4096. 


9. 


42. 


Ans. 74088. 


5. 


18. 


Ans, 5832. 


10. 


65. 


Ans. 274625 


6. 


23. 


Ans. 12167. 


11. 


84. 


Ans. 592704 


7. 


34. 


Ans. 39304. 


12. 


327. 


Ans. 34965783 



031. The following principles are important, and should 
be committed to memory : 

principl.es. * 

1. The cube of a number consisting of two figures equals 
TENS* + 3 times tens^ x units -f- 3 times tens x UNiTS^-f 

UNITS^. 

2. The cube of a number consisting of three figures 
equals hundreds^ + 3 times hundreds ^ x tens + 3 times 
HUNDREDS X tens 2 + TENS^ + 3 times (hundreds + tens)* 
X UNITS + 3 times (hundreds + tens) x units^ + units'. 

S22. These principles may also be expressed in symbols 
as follows: 

(h+t + uy = h^ + Sh^.t+ 37i.f 2+ 1^ -u s(h+ty.u + 

EVOLUTION. 

023. Evolution is the process of finding a root of a 
number. 

' 634. A Root of a numbei is ^one of its equal factors. 
Roots are of different degrees ; as, second, third, etc. 

635. The Square Root, or second root, of a number is 
€ne of its two equal factors. Thus, 8 is the square root of 
64, since 8x8=64. 

6!36« The Gube Root, or third root, of a number is one 
0f its three equal factora. TVius, 4 is the cube root of 64, 
Bince ^ X 4 X 4 = 64. 
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037. The Fourth Rooty is one of the /our equal factors; 
the Ji/th root is one of the Jive equal factors ; etc. 

628. The Symbol of JSvolution is v/; thus, ^64 or 
v^64, denotes the square root of 64 ; ^64 denotes the cu"be 
root of 64. 

029* The Index of the root is a small figure placed in 
the angle of the symbol. The index indicates the degree 
of the root. 

Boots are also indicated by the denominator of a fractional exponent; 
thus 9* denotes ^9 ; 27* denotes ^27, etc. 

030* The following principles of involution are given ' 
to enable us to determine the number of figures in the root: 

PRINCIPI^ES. 

1. The square of a number contains twice as many fig' 
ures as the number itself, or twice as many, less one, 

Dem. — The square of 1 is 1, and the square of 9 is 1 * = 1 

81, hence the square of a number consisting of one 9* = 81 

figure is a number consisting of one or tivo figures. 10* = 100 
The square of 10, the smallest number of two figures, 99* = 9801 
Is 100, the square of 99, the largest number of two 
figures, is 9801, hence the square of a number consisting of two figures 
is a number consisting of three or four figures, that is, tvnce two, or twice 
two less onej etc. The same may be shown for the square of a number 
consisting of any number of figures. 

2. The cube of a number contains three times as many 
figures as the number itself or three times as many, less 
one or two. 

Dem. — ^The oube of 1 is 1, and the cube of 9 is 1* = 1 

729, hence the cube of any number consisting of one 9* = 729 

figure is a number consisting of OTie, two, or three 10* = 1000 
figures. The cube of 10 is 1000, a number of four 99» = 970299 
figures, the cube of 99 is 970299, a number of six 
figures, hence the cube of a nftmber consisting of two figures contain 
fi/tir, five, or six figures, that is, three times two, or three times two less on6 
or two. The same may be shown for the cube of a number consisting of 
any number of figures. 

EVOLUTION BY FACTOKING. 
031* When the number is a perfect power and the fac- 
tors are easily found, the root of a number can be readily 
obtained by the following 
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Rule. — Besolve the number into its pHme /actor a^ and 
far the aquare root form a product by taking one of every 
TWO equal factors; for the cube root one of every thbi;! 
equal factors ; etc. 

EXAJIIPI.ES FOR PRACTICE. 

!• Find the square root of 144. 

Solution. — We first resolve the number into its ofebation. 

prime factors. Suice the square '•'X)t of a number is 2)144 

one of its two equal factors, we taKC one of every two ♦ov7« 

equal factors and have 2 X 2 X 3=12. Hence the ^iZ^ 

square root of 144 is 12. 2)36 

Note. — We have marked the factors taken with a 2)18 

little star, and it will be well for the student to do the 3j9 

same in his solutions ' ^ 

Solve the following problems : 



2. ^^25^7 Ans. 16. 

8. ^^44100, Ans. 210. 

4. -^32400. Ans. 180. 

6. ^13824. Ans. 24. 



6. ^46656. Ans, 36. 



7. ^592704. Ans. 81 

8. *'2bT36. Ans. 12 

9. ^1679616. Ans. 36 

10. ^248832. Ans. 12 

11. ^5489031744. Ans. 42. 



MEIVTAIi EXERCISES. 

1. The square of a number is 64 ; what is the number? 

2. f of the square of a number equals 27 ; what is the number? 

3. The square of twice a number equals 64 ; what is the number t 

4. The square of f of a number equals 100 ; what is the number) 

5. The square of twice a number is 18 more than twice the square 
of the number ; what is the number ? 

6. Twice the square of a number is 8 more than 6 times the square 
of half the number ; what is the number ? 

7. Fifteen is 8 more than J of the cube of a number ; what is thai 
number? * 

8. § ci the cube of a number is 10 more than the cube of f of the 
number ; what is the number? 

9. The square of a number divided by the numbe.' equals 8 ; what 
is that number? 

10. The square of a number divided by J of the number equals 12 
what is the number? 

11. The cube of a number divided by the numbo* equals 86 ; what 
iBtbe number? 
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12. The 4th powef of a number divided by the square of the aam- 
t>er equals 49 ; what is the number ? 

13. The square of a number divided by | of the number equals 
87 ; what is the number ? 

14. A number divided by 6 gives double the square root of the 
number ; what is the number ? 

16. The square of a number multiplied by one half of the number 
equals 32 ; what is the number? 

IG. S of i of the square of a number, multiplied by J of f of the 
number, equals 4; what is the number? 

SQUARE ROOT. 

633. There are Two Methods of explaining the general 
process of extracting the square root, called the Analytic 
or Algebraic Method, and the Synthetic or Geometrical 
Method. 

633. The Analytic Method of square root is so called 
because it analyzes the number into its elements and derives 
the process of evolution from the law of involution. 

634. The Geometrical Method is so called because it 

makes use of a geometrical figure to explain the process of 

extracting the root. 

Note. — With young pupils who have a difficulty in understanding evolu- 
tion it will be well to drill them upon the method of dolug the work, not 
requiring them to give the explanation until they are better prepared to 
understand it. 

1. Extract the square root of 1225. 

Analytical Solution. — Since operation. 

the square of a number contains <• 4- 2<. m 4- m' =-1225 (30 

tuoice as many figures as the number itr f% __ gQa qqq g 

sdfy or twice as m^ny less (me, the - — --—- ~- 

square root.of 1225 will consist of f- ^"T^ ^ _ ^n 
two places, and hence will consist ,'~ "7 , ^ T^J?? ex ir o^,- 
of tens and units, and 1225 consists (^^ + w). u = (60+5) X 5 == 325 
of tens' + 2 X tens X units -{- units^. 

The greatest number of tens whose square is contained in 1225 is 3 tens ; 
squaring the tens and subtracting, we have 325, which equals 2 x tens X 
units -{- unitsK Now, since 2 X tens X units must be greater than units^, 326 
must consist principally of twice the tens into the units, hence if we divide 
by twice the tens we can ascertain the units. Twice the tens equals 30 X 
2= 60 ; dividing, we find <he units to be 5 ; now finding 2 X tens X 
units + hnits^y or, what is the same, 2 X tens 4- unite, both multiplied by 
units, which equals (60 +5) X 5 = 325, and subtracting, nothing remains 
Hence the square root of 1225 is 3 tens ami 5 units, or 35. 



\ 
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OPEBATION. 



Fig. 1. 



1225(30 
30» = 900 5 



Fig. 2. 



B 



Fig. 8. 



Geometrical Sol. — 
Let Fig. 1 represent a 
square which contains 

1225 square units, then oav> 9_aa 09= oc 
our object is to find the f ^ ^^^ - 60 32o 35 
number of linear units in (60 + 6J X 5 = 32o 
the edge. Since the square 

of a number consists of tvnce as many places as the 
number itself y or twice as many less (me, the square 
root of 1225 will consist of two places, and hence 
will consist of tens and units. 

The greatest number of tens whose square is con- 
tained in 1225 is 3 tens. Let A, Fig. 1, represent a 
square whose sides are 30 units, its area will be 
30^, or 900 square units. Subtracting 900 from 
1225, we find remaining a surface containing 325 
square units. By inspection we find this surface 
to consist principally of the two rectangles B and C, 
Fig. 2, each of which is 30 units long, and since 
they nearly complete the square, their area is 
nearly 325 units ; hence if we divide 325 by their 
length we will find their width. The length of 
both is 30 X 2 T= 60 ; dividing 325 by 60 we find 
their width to be 5 imits. Adding the length of 
the little comer square D, Fig. 3, whose sides are 
5 units, we find the entire length of the surface 
remaining after the removal of the square A, is 
60 + 5 = 65 units, and multiplying this by the 
width, we find the whole area of the remainder 
to be 65 X5=325 square units. Subtracting 325 square units from 
che square units left after subtracting 900 square units, nothing remaiDS, 
•herefore the side of the square whose area is 1225 square units is 35 
units ; hence the square root of 1225 is 35. 

Notes. — ^1. When there are three figures In the 
root, by the analytic method we use the formula 
for three terms ; by the geometrical method, after 
removing the first rectangles and small square, 
we have two rectangles and a small square remaining, 
which we remove as before. 

2. In practice, we determine the number of figures 
hi the root by pointing off the number into periods 
vf two figures each, beginning at the right ; we also 

abbreviate the work by omitting ciphers and condensing the other parta^ 
preserving only the trial and true divisors. For illustration see solutaon 
In the margin. 

3. This can also be explained by building up the square instead of separat- 
ing it into its parts, for which see Manual. 

Rule. — I. Begin at units, and separate the number into 
periods of two figures each. 

II. Find the greatest number whose square is contained 
in the left hq.nd period^ place it at the right as a quotient, 
subtract its square froia the left "Kaud perw>d^aii<2 annex the 
next period to the reniavryd^r for a d\mderad.. 




OPERATION. 

10-49-76(3a4 
3 9 

62 149 
644 124 



2576 
2576 
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III. Double the* root found and place it at the left for a 
TRIAL DIVISOR ; divide the dividend^ excluding the right 
hand iernif by this divisor; the quotient will be the second 
term of the root. 

IV. Annex the second term of the root to the trial divir^ 
sor for the true divisor, multiply the result by the second 
term of the root^ subtract the product from the dividend, and 
bring down the next period for the next dividend. 

Y. Double the root now found for a second trial divi- 
sor, find the third term of the root as before, and thus pro- 
ceed until all the periods have been used. 

Notes. — 1. If the product of a true divisor by a term of the root exceed! 
the dividend, the term must be diminished by a unit. 

3. When a cipher occurs in the root, annex a cipher to the trial divisor, 
bring down tlie next period, and proceed as before. 

3. The square root of a common fraction is evidently the square root of 
each term. When these terms are not perfect squares, reduce the fraction 
to a decimal, and extract the root. When a number is not a perfect 
square, annex periods of ciphers and carry the root on to decimals. 

4. By squaring 1, .1, .01, etc., we see thai the square of a 1^ = 1 
decimal cotita'ms twice as many decimal places as the decimal^ .P = .01 
hence to extract tl\e square root of a decimal, we/)o»n< off ,01« = .0001 
the decimals into periods of two figures eachj counting from the 

decimal pointy and proceed as in whole numbers. 



exajiipi.es for practice. 



Extract the square root of 

1. 256. Ans. 16. 

2. 625. Ans. 25. 
8, 729. Ans. 27. 
4. 1296. Ans. 36. 
6. 2401. Ans. 49. 
6. 4096. Ans. 64. 

Find the square root of 



18. IH. 

>*• ilf 

17. .2209. 

18. .3136. 

19. .0729. 

20. .015625. 



Ans. -J-J-. 

Ans. \^. 

Ans. f^. 

Ans. f^. 

Ans .47. 

Ans .56. 

Ans. .27. 

Ais. .125. 



7. 59049. 

8. 46656. 

9. 117649. 

10. 262144. 

11. 390625. 

12. 5764801. 



Ans. 243. 
Ans. 216. 
Ans. 343. 
Ans. 512. 
Ans. 625. 
Ans. 2401. 



Ans. .256. 

Ans. 7.29. 

Ans. 12.96. 



21. .065536. 

22. 53.1441. 
28. 167.9616. 

24. 4304.6721. Ans. 65.61. 

25. 5. Ans. 2.2364-. 

26. |. Ans. .81649-h. 

27. ^ Ans. ,37966+. 
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APPLICATIONS OP SQUARE ROOT. 
635. The Applications of Square Root to probiemfl 

involving geometrical figures are extensive. 

030. The Side of a square is equal to the square root of 
its area. 

1. A man owns a farm in the form of a square which ?oi)- 
tains 10 acres ; how many rods in length or breadth is it? 

Solution. — The 10 aca-es emial 10 x 160, or 1600 sq. rd.; extracting 
the square root, we have ^0 rous. 

EXAHPLiES FOR PRACTICE. 

2. A man has a square lot of land containing 1440 acres; 
how many rods in length or breadth ? Arts. 480 rods. 

3. A man h9.s a rectangular board 128 in. long and 32 in. 
wide, from which he makes a square table as large as possi- 
Dle; required its length.^ Arts. 64 in. 

4. A general trying to mass his army into a solid square 
of 80 on each side, found he lacked 500 men to complete the 
square ; how many men in his army ? Ans. 6900. 

5. A general attempting to draw his army of 9480 men 
into a square found he had 71 men over; required the num- 
ber of men in rank and file. Ans. 97. 

6. What would it cost to fence a square lot, containing 
160 acres, at the rate of $4 per rod? Ans, $2560. 

7. A general drew up his army of 27175 men in three 
equal squares, and found he had 168 over in the first, 132 in 
the second, and lacked 200 in the third ; what was the nura- * 
ber of men in the side of each square ? Ans. 95. 

right-angled triangles. 

• 

037. A Right- Angled Triangle is a triangle which has 
one right angle. 

Ii38. The Base of a triangle is the 
side on which it stands ; as AB. 

630. The Perpendicular is the 

side whicY forms the right angle with 
the base ; as BC. 




RiaHT-ANGLBI) TRIANGLES. SdO 

640. Ihe Hypothenuse is the side opposite the right 
angle ; as AC. 

641. The Principles of right-angled triangles are as fol- 
lows: 

PRIHCIPI^ES. 

1. The square of the hypothenuse eqiuUs the sum of the 
w^uares of the other two sides. 

2. Hence, the square of either side equals the square of 

the hypothenuse, diminished by the square of the other side. 

Note. — The smallest Integers which can excess the relation of the three 
sides of a right-angled triangle are 3, 4, and 5. We may have an infinite 
number of right-angled triangles with their sides in this relation. Other 
relations are 5, 12, and 13 ; 8, 15. and 17, etc. 

1. The two sides of a right-angled triangle are 51 and 68 
inches respectively ; required the hypothenuse. 

Solution.— Hypothenu8e=. ^51 2-f682= v^7225 = 85, Ans. 

EXAHPI^ES FOB PBACTICi:. 

2. The hypothenuse of a right-angled triangle is 115, the 
base 92 ; what is the perpendicular ? Ans, 69. 

B. A ladder 65 ft. long is placed against a house so that 
its foot is 25 ft. from the house ; how high does it reach ? 

Ans. 60 ft. 

4. A rectangular lot of land is 1080 rods long and 810 
rods broad ; what is the distance between two opposite cor- 
ners? Jns. 1350 rods. 

5. Two vessels sail from the same port, one sails north 3 
miles an hour, the other west 4 miles an hour ; how far are 
they apart in 2 days ? Ans, 240 miles. 

6. A ladder 82 ft. long stands close against a building ; 
how far must it be drawn out at the bottom that the top 
may be lowered 2 feet? Ans, 18 ft. 

7. A pole was broken 52 ft. from the bottom, and fell so 
that the end struck 39 ft. from the foot ; required the length 
of the pole. -47is. llTft. 

8. A ladder 130 ft. long, with its foot in the street, will 
reach on one side to a window 18 ft. high, and on the othef 
to a window 50 ft. high ; what is the width of the street? 

An8. 2^24 ft 
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SIMILAR FIGURES. 

043* Similar Figures are those which ha^e the same 
form. Thus, circles are similar figures ; also squares, etc. 

043* The Principles of similar figures derived from 
geometry are as follows : 

PRIIIiCIPI.ES. 

1. The areas of all similar figures are to each other as 
the squares of their li^e dimensions, 

2. Hence, the like dimensions of similar figures are to 
each other as the square roots of their areas. 

1. The area of a rectangle is 270 and one side is 18 ; wba^< 
is the area of a similar rectangle, the longer side being 24 ? 

Solution. — Since the rect- operation. 

angles are similar, their areas ^^ea of 2d : 270 : : 24» : 18» 
are as the squares of their cor- 

responding sides; hence we Area of 2d = -— ^^-^ = 480, -4n«. 
have the proportion in the mar- 18* 

ein. Cancelling and multiply- 
mg, we have 480. 

EXA9iPI.ES FOR PRACTICE. 

2. There are two circular gardens, one 5 rods in diameter 
and the other 30 rods ; the second is how many times as 
large as the first ? Ans, 36 times. 

3. I hare a lot 20 rd. long and 16 rd. broad ; what are the 
dimensions of a similar lot 4 times as large ? Ans. 40 ; 32. 

4. The area of a circle, whose diameter is 20 feet, is 314.16 
square feet; what is the diameter of a circle whose area is 
T8.54 square feet? Ans. 10ft 

5. A farmer has a rectangular field 80 rods long and 60 
wide ; what are the dimensions of another similar field con- 
taining 13^ acres ? Ans. 53^ rd.; 40 rd. 

6. If a horse tied to a post in the centre of a field by a 
rope 1 ch. 78 li:, can graze upon an acre, what length of rope 
would allow it to graze upon 5f acres ? Ans. 4 ch. 15^ li. 

7. If a pipe 1^ in. in diameter pour in a cistern 45 gal. in 
« given time, how much will a pipe 2 in. in diameter pour 

ia. in the sarae time ? Au%. ^0 ^al 
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8. If a pipe whose diameter is 1.5 in. fill a cistern in 5 hours, 
In whfft time will a pipe whose diameter is 3 in. fill the same 
cistern ? Ans, 1^ hours. 

SuG. — It pours in 4 times as much, and fills it in J of 5 hours. 

9. Required the distance between a 

lower corner and the opposite upper 

corner of a room 48 feet long, 20 feet 

wide, and 39 feet high. 

Ans. 65 feet. 



\ 


/ 


\ 




/^ 


39 


\ 


A^ 


\ 



CUBE ROOT. 

644. There are Two Methods of explaining the general 
process of extracting the Cube Root, called the Analytic or 
Algebraic Method^ and the Synthetic or Geometrical Method. 

645. The Analytic Method of cube root is so called 
because it analyzes the number into its elements, and deriv^es 
the process from the law of involution. 

646. The Geometrical Method of cube root is so called 

because it makes use of a cube to explain the process, 
1. Extract the cube root of 91125. 



OPERATION. 

91125(40 
40» = 64000 o 

27125 45 
trial divisor, 3 X 40« =4800 
3X40X5= 600 
5«= 25 



true divisor, 5425,27125 



SHOWN BY LETTERS. 



Analytic Solution. 
— Since the cube of a 
number consists of three 
times as many places oa 
the number itself, or of 
three times as many less one 
or twOj the cube root of 
91125 will consist of two 
places, or of tens and 
units, and the number 
•tself will consist of tens' 
-^ 3 X tens* X units+ 3 
X tens X units* -^ units+. 
The greatest number 
of tens whose cube is 
contained in 91125 is 4 
• tens. Cubing the tens 
and subtracting, we have 
27125, which equals 3 X 
tens* X units + 3 X ^tw 
X units* + units+. Now, since 3 X tens* X units is much greater than 
Zy^tens X unU^ •{- uniU^, *^7125 consists principally of 3 times tens^ X 
units ; hence, if we divide by 3 times teTu^, we can ascertain the uniU. 
15 



<»+3<»Xw+3<Xw' + ^*' = 91125(45 
<» = 40» = 64000 





St*X u+StX u* 


+ 


M»= 27125 


3<' X 3 X 40' 




4800 


St 


Xw — 3X40 X 5 


_— 


600 




u*—6* 


— 


25 



(3^24. Ztxu + u*)Xu = 5425 ^ 6 = 27126 



S38 



sorhal written aruhmetic. 



3 tjmeg een«> equate 3 X 40* = 4800; dividing by 4800, we ti)-q diewnli 
to be 6. We tlien find 3 times <ena X unite e^ual to3 x4GxS = BO0, 
and unite* =; 5* =^ 2S, and adding these and multiplying b; uni^ we hsTC 
(3(eTu'4-3 (au X unite _+ unite'J X unitt, whicli equals 5425x6-"= 
27125; subtractiag, nothing remains, hence the cube root of 91125 Is 4a 



Fig. 1. 




8 X 40' =4800 
X 40 X 5 = 

5425 



27125 



(Ieombtrical PoLurroN. — Let 
Fig. 1 represenl the cube which 
contains 91125 cubic units, then our 
object is lo find the number of linear 
units in its edge. The number of 
terms in the root, found as before, is 
two. The xrealcat number of lens 
whose cube is contained in the given 
[number is 4 lens. Let A, Fig. 1, re- 
present a cube whose sides are 40, 
ita contents will be 40" = 64000. 
find a remainder of 27125 cubic li 
A from Fig. 1, leaves a solid represented bv Fig. 2. 

Inspecting this solid, we perceive that the greater jtart of it consiata 
of the three rectangular slabs, B, C, and D, eacli of which is 40 units in 
length and breadth, hence if we divide 27125 hv the sum of the area* of 
one face of each Kgarded as a base, we can ascertain their thickness. 
The area of a face of one slab is 40* = 1 600. and of the three, S X 1600, 
= 4800, and, dividing 27125 bv 4800 ice lisve a quotient of 6, hence 
the thickness T>f the slab is 5 units. 

Bemoving the recianguJar slabs, there remain three other rectxngulu 
solids, E, F, G. as shown in Fig. 3, each of which is 40 units long and 6 
units thick, iience the surface of a 6ice of each is 40 X 5 =; 200 squam 
unia. and of the thre« It is S y. 40 /.^^fttift «\vi»t«Mii^. 
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Finally removing E, F, and G, there remains onl^ the little comer 
cube II, Fig. 4, whose sides are 5 units, and the surface of one of its faces 
5»=25 square units. We now take the sum of the surfaces of the solids 
remaining after the removal of the cube A, and multiply this by the 
common thickness, which is 5,^nd we have their solid contents equal to 
(4800 4- 600 + 25) X 5 = 27125 cubic ui.its, which, subtracted from the 
number of cubic units remaining after the removal of A, leaves no re- 
mainder. Hence the cube which contains 91125 cubic units is 40+ 5, 
or 45 units on a side. 

NoTB. — This can also be explained by building up the cube instead of 
■eparating it into its parts, for which see Marnuxl. 

04:7. We will now solve a problem with three figures in 
the root, indicating the solution by means of letters, and 
abbreviating the operation as in practice. A point like a 
period indicates the multiplication of the letters. 



SHOWN BY LETTERS. 

Mu 
14348907(243 
A8=200S= 80(HKM)0 



OPERATION AS IN PRACTICE. 

14-348'907(24S 
23 » 8 



8li2 =3X2002 =120000 
Zh.t=S X200 X40 = 24000 

<2-=402 «r 1600 

145600 



6348907 



5824000 



22X300 = 1200 

2X4X30= 240 

42= 16 

1456 



6348 



5824 



8(*-*-0 2= 3X2402 =172800 

8(fcrO•t«=3Xi^iOX3= 2160 

U2— 32 = 9 

r74969 



524907 



524907 



242X300 = 172800 

24X3X30= 2160 

82 = 9 



524907 



174969 '524907 



Notes. — 1. By the geometric method, when there are more than two fig* 
ureswe remove the first cube, rectangular slabs and solids, and small cube, 
and we have remaining three slabs, three solids, and a small cube, as before. 

2. The method employed in actual practice is derived from the other by 
omitting ciphers, using parts of the number instead of the whole number 
each time we obtain a figure of the root, etc. It will also be seen that by 
separatiug the number into periods of ^figures eachy we have the number of 
pl(zce8 in the rooty the part of the number used in obtiiining each figure of 
the root, etc. 

Rule. — I. Begin at units and separate the number into 
periods of three figures each. 

II. Find the greatest number whose cube is contained in 
the left hand peri^fdy write it for the first term of the root, 
subtract its cube from the left hand period^ and annex the 
next period to this remainder for a dividend, 

II I . Multiply the square of the first term of the root by 300 
for a TRIAL DIVISOR ; divide the dividendby it, and the result 
will be the second term of the root. 

IV. To the trial divisor add 30 times the product of the 
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second term of the root by the first term, and also the squart 

of the second term; their sum will be the true divisor. 

V. Multiply the true divisor by the second term of the root 

subtract the product from the dividend, and annex the next 

'period for another dividend. Square the root now found 

multiply by 300, and find the third figure as before, and thus 

continue until all the periods have been used. 

Notes. — 1. If the product of the true dmsor by the term of the root ex. 
ceeds the dividend, the root must be diminislied by a unit. 

2. Whcu a dividend will not contain a trial divisor, place a cipher in the 
root and two ciphers at the right of the trial divisor, bring down the next 
period, and proceed as before. 

3. To ftnd the cube root of a common fraction, extract the cube root of 
both terms. When these are not perfect cubes, reduce to a decimal and 
then extract the root. 

4. By cubing 1, .1, .01, etc., we see that the ciibe of a 
decimal contains three times as majiy ilecimal places as the 
decimal ; hence, to extract the cube root of a decimal, 
we pomt off the decimal i» periods of three figures each, 
counting from the decinud point. 



13 = 1 
.13 = .001 

.01 3 = .000001 



EXAHPLiES FOR PRACTICE. 

Find the cube root of 



1- 15625. 

2, 19683. 

8. 42875. 

4. 54872. 

5. 74088. 

6. 175616. 

7. 3007G3. 

8. 405224. 

9. 571787. 
10. 857375. 
n. 1860867. 



Ans, 25. 
Ans. 27. 
Ans. 35. 
Ans. 38. 
Ans. 42. 
Ans. 56. 

Ans. 67. 
Ans. 74. 
Ans. 83. 
Ans. 95. 
Ans. 123. 



12. 2571353. 

13. 1124864. 

14. 41063625. 

15. 130323843. 

1 ft 112 8 



Ans. 137. 
Ans. 104. 
Ans. 345. 
Ans. 507. 
Ans. If. 



17. 389.017. Ans. 7.3. 

18. 259.694072. ^Ins. 6.38. 



19. 4. 

20. 5. 

21. 6. 

99 2 



Ans. 1.5873+. 

Ans. 1.7099-I-. 

Ans. 1.8171+. 

Ans. .873-1-. 



SHORT METHOD OF CUBE ROOT. 

648. A Short Method of extracting the cu])e root \h 

^ presented in the following modification of the ordinary method 

previously explained. 

The abbreviation consists in obtaining the successive trial 

divisors by a law which enables us to use oiir previous work. 

Note. — This method waa anggestftd lo tft«i \i^ \>t»Qt«fc^i»'W. IIull, who hai 
ased it for several years vritb groat. ft&\}i«^tt£>\XQii. 



SIIOKT METHOD OF CUBE ROOT. 



341 



12- 
24 
16, 

1456 
16— 



OPERATION. 

14-706-125(245 
8 _ 
6706 



t.d. 



T. D. 



1728- 



3G0 

25J 



t.d. 



5824 



882125 



176425 T. D. 



882125 



1. Extract the cube root of 14706125. 

Solution. — We find as before the 
number of terms in the root and the 
first term of the root and cube, sub- 
tract and bring down the first period. 

We tJien find as before the trial di- 
visor, 12, by taking 3 times the square 
of the first term, and, dividing, find the 
flecond tern, of the root to be 4. We 
then as before take 3 times the prod- 
uct of the first and second terms and 
the square of the second term, and 
add these to the trial divisor as a cor- 
reclion to obtain the btie divisor ^ 1456. 
W^e then multiply 1456 by 4, and sub- 
tract and bring down the next period. 

W^e then, to find the next trial divisoVf take the square of the last tei-m^ 
which is 1 6, and add it to the previous true divisor and the two correc- 
tions (which were added to the previous trial divisor), and we have 
1728 as the next trial divisor. 

Then, to find the true divisor, we add 3 times the product of the last 
term of the root into the previous part of the root, ai\d also the square 
of the last term, and have 176425 for the true divisor. Multiplying by 
5, we have 882125 ; hence the cube root is 245. 

Note. — No rule need be given, as the method is merely a modification of 
the previous method. The true divisor is obtained exactly as before; the ab- 
breviation in obtaining the trial divisor is easily remembered by noticing 
that it equals the sqmtre of the last term, plus the true diviuor, plus the cor- 
rection used in finding that divisor. 

The method is readily explained either by the blocks or by the alge- 
braic formula. The method is indicated in the following formulas: 

1. True Divi8or=:Trial Divisor-}- Pro duct-(-Square. 

2. Trial Di visor=Squ are -j- True Divisor 4- Corrections. 

2. Extract the cube root of 105154048. 



Solution. — ^We find the first term 
of the root, the first trial divisor, and 
the first true divisor , as in the ordi- 
nary method. 

Then, to find the next trial divisor , 
we square the 7, and take the sum of 
this square, the trtie divisor, and the 
correction to the previous trial divisor. 
We find the next true divisor by the 
ordinary method. 



operation. 



48- 



84 

49J 



t. d. 



5689 
49 



T.D. 



6627- 

282 



4J 



t.d. 



666524 T. D. 



105-154-048(472 
64 






^1154 



'39823 



1331048 



1331048 



n. Extract the cube root of \4bl%W]L^\«a , 
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SoLirrroN. — We find the first 
term of the root, tlie first trial 
divisor, and the first true di- 
visor, as in the ordinary 
method. 

To find the second trial diviiOTj 
we take the sum of the square 
of 2, the true divisor ^ Jind the 
previous carectixyn, and we liave 
8112. \Vt find the next true 
divisor by addinjij the usual cor- 
rections to the trial divisor, and 
have 820596. 

We find the third tried divisor 
by taking the sum of the square 
of 6, the previous true divisor^ 
and the corrections^ and have 
830028. We find the next true 
divisor as before, etc. 



75 — t. d. 
30 



OPERATION. 

145-780'276-447(o263 
125 

20780 



7804 
4- 



T. D. 



I 



15608 



8112- 



936 
36_ 



t.d. 



820596 
36- 



T. D. 



5172726 



4923576 



830028 — t. d. 

4734 
9:- 

83050149 T. D. 



249150447 



249150447 



EXAMPLES FOB PRACTICE. 

Extract the 'cube root of 



4:. 12326391. 
6. 34965783. 

6. 41063625. 

7. 277167808. 



Ana. 231. 
Ans, 327. 
An^, 345. 
Ans. 652. 



8, 1878080904. Aiia. 1234. 



9. 633839.779. AnsrSdM. 

10. 16348384872. Ans. 2538. 

11. 8427392875. Aiis, 2035 

12. 4.080659192. Ans, 1.598 

13. 16503.467336. Ans. 25.46. 



APPLICATIONS OF CUBE ROOT. 

049. The Applications of cube root to problems in- 
volving geometrical volumes, such as cubes, parallelopipe- 
flons, spheres, etc.^ are extensive. 

050« The Edge of a cube is equal to the cube root of \U 
contents. 



EXAHPLES FOB PRACTICE. 

1. Wba^ are the dimensions of a cubical chest which ^hai« 
contain 64000 cubic feet? ^ Ans. 40 ft. 

2. Required the number of square feet in one face of a 
cubical block whose contents are 405224 ca. ft. Ans. 5476. 

8. What is the entire surface of a cube whose cubical 
WD tenia are 91125 cubic feelH Ans. 12150 sq. ft. 
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4. What is the edge of a cube which shall contain as much 
as a solid 20 ft. 6 in. long, 10 ft. 8 in. wide, ^nd 6 fi. 9 in. 
high? -4n8. 11.4 ft.— . 

5« What is the depth of a cubical ciatern which shall 
contain 200 gal. (231 cu. in.) of water? Ans. 35.9 in.—. 

6. A farmer had a cubical bin which contained 50 bush* 
els of grain ; what was its depth ? Ans, 3.962 ft.+. 

7. What would it cost to plaster the bottom and sides jf 
h cubical reservoir which contains 100 barrels of water, at 
6 cents a square foot ? Ans. $16.85. 

SIMILAR Volumes. 

B51« Similar Volumes are such as have the same shape, 
but differ in size ; as, cubesj spheres, etc. 

05!S. A Dimension of a volume is a length, breadth, 
height, diameter, radius, circumference, etc. 

053« The Principles of similar volumes are derived 
from geometry, 

PBIlf€IPI.ES. 

1. Similar volumes are to each other as the cubes of their 
like dimensions, 

2. Like dimensions of similar volumes are to each other 
as the cube roots of those volumes. 

1. A man has two balls, one 6 in. in diameter, the other 
2 in. ; the first is how many times as large as the second ? 

Solution. — By the principle above opera tiok. 

we have the proportion 1st : 2d : : 6^ : 2^ ; Ist : 2d • • 6® • 2' 

and since the first term ec^uals the 2d lst=2dx'(®)3 = 2dx3' 

term multiplied by the ratio of the 3d 1st = 2d X 27 
to the 4th, we have 1st term =2d term 
multiplied by the ratio of 6' to 2^, 

wliich is 2d term X (f)», or 2d X3*, or 2dx27. Hence the first 
is 27 timee as large as the second. , 

EXAHPLES FOB PBAVTICE. 

2. Required the relation of two cubes whose dimensions 
are 3 in. and 15 in lespectively. Ans. 2d is 125 times 1st. 

8. If a ball 3 in. in diameter weigh 9 pounds, how much 
will a ball 4 in in diameter weigh? Ans, ^\\\h 
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4. If a cubical box 4 ft. long, hold 61.43 bu. ofgriin, how 
much will a cubical box 6 ft. long hold? Ans. 173.58 bu. 

5. If a haystack 12 feet in diameter contain 15 ions, what 
is the diameter of a similar stack of 120 tons? Ans. 24ft. 

6. If a man 5 ft. high weigh 150 lb., what is the weight of 
a man of similar build whose height is 6 ft? Ans, 259ilb. 

7. The sun is 885680 miles in diameter, and the eartt 
T912 miles; the sun is how many times as large as the 
aarth? Ans, About 112^. 

8. There are two balls whose diameters are respectively 
3 in. and 4 in. ; what is the diameter of a ball whose contents 
are equal to them both ? * Arts. 4.5 in. nearly. 

Suo. — Cube 3 and 4, take tlieir sum, and then compare this with either 
of the given balls. 

HIGHER ROOTS. 

054. Any root whose index contains only the factors 2 
or 3 can be extracted by means of the square and cube root, 
according to the following principle : 

PBIBICIPI.E. 

A roof of a number equals a root of a root of the number^ 
in which the product of the indices of the two latter roots 
equals the index of the former. 

Since the square of the cube of a number equals the sixth power, 
tlie sixth root of a number equals the square root of the cube root oi 
the number, and the same is true in any other case. 

1. Extract the sixth root of 4096. 

Solution. — To find the sixth root of 4096 we first extract the square 
i\)ot, which we find to be 64, and then find the cube root of 64^ whi(^ 18 
4. Hence the sixth root of 4096 is 4. 
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ilequired the value of 

2. v^625r Ans. 6. 

8. ^729? Ans. 3. 

4. v/20736. Ans. 12. 



5. ^390625. A'M, 5. 

6. v^262I44. An8.L 

7. ^16777216. Ans. 4 



VioTB. —For a f^eneral rule of 'E^oVMWoTi ^^^ 6roofc«'s H%aher AritkmeUit 
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SECTION XI. 

SUPPLEMENT. 

Tho Supplement contains additional matter for advanced classes only. It 
•hould generally be omitted, or, if deemed necessary, such parts of it may b« 
■ted as the interests of the pupils require. 



THE PK0GKESSI0N8. 

055. A Series is a succession of nnmbers, each derived 
from the preceding by some fixed law. 

050« The Terms of a series are the numbers which 
compose it. The Extremes are the first and last terms; 
the Means are the terms between the extremes. 

037« An Ascending Series is one in which the terms 
increase from left to right ; a Descending Series is one in 
which the terms decrease from left to right. 

ARITHMETICAL PROGRESSION. . 

058. An Arithmetical Progression is a series of num- 
bers which vary by a common difference; as 3, 5, 7, 9, etc. 

059. The Common Difference is the difference between 
finy two consecutive terms ; thus, in the above series the 
common difference is 2. 

0I»0« The Quantities considered are five, any three of 
which being given, the others may be found. 

QUANTITIES CONSIDEEED. 

1 The first term. 3. The common difference. 

i. The last term. 4. The number of terms. 

5. The sum of all the terms. 

CASE I. 

001« Given, the first tenn, the cofnmon difference^ 
and the number of terms , to find the last term. 

\. The first term is 3, the common difference 2, and nuxxi« 

ber of terras 10 ; required the last term. 
16* 
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Solution. — The first term is 3, the sec- opkbation. 

ond term equals 3 plus cmce the coimnon 2d =: 34-2 m;5 

difierence, the third term equals 3 plus g^j 34-2x2=: 7 

twice the common difference, etc.; hence 4th =34-2x3=9 
the tenth term equals the first term plus hence 10th =34-2x9= 21 
nine times the common difference, which 
equals3Hr2x9==s21. 

Rule. — The last term equals the first term increased by 
the common difference multiplied by the number of term 
i:^ss one. 

Note. — ^In a descending scries we must subtract instead of adding. 

2« Given the first term 4, the common difference 3, to find 
the 12th term. ^ Ans, 37. 

3. The first term is 3, the common difference 4 ; what is 
the 22d term ? Ans. 87. 

4. Required the 76th term of a descending series, the 1st 
term being 80 and common difference f. Ans. 30. 

5. A man bought 50 yards of muslin at ^ cent for the 
first yard, 1 cent for the second, 1^ for the third, and so on ; 
what did the last yard cost ? Ans. 25 cents. 

€• The amount of $100 at 5 per cent, for 1, 2, 3, etc., 
years, is respectively $105, $110, $115, etc. ; what is the 
amount for 25 years ? Ans. $225. 

CASE II. 

00!S« Given, the last tertn, the comtnon difference, 
and tlie number of terms, to find the first tenn. 

1. Required the first term, the last term being 41, the 
number of terms 20, and the common difference 2. 

Solution. — From the rule in Case I., we operation. 
have41 = l8t term + 19 times 2, hence we 41 = 1st 4-2 X 19 
find first term =^41 — 19 X 2 = 3. lst = 41 2 Xl9 =3. 

Rule. — The first term. equals the last term, diminished by 

the common difference multiplied by the number of ierma 

less one. 

2. Required the first term, the last term being 95, com^ 
mon difference 5, and number of terms 18. Ans. 10. 

80 A woman bought 25 yards of muslin at the rate of 25 
^sDts foT the last yard, ^4^ ioi V\i^ \i«iL\. \.q tbe last, and "^ 
on ; what did the fiti^t yard q.o?.U Au^.Y^ ^\sNau 
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4. A man traveled for 10 days, traveling 2^ miles further 
each day, and on the last day he went 32^ miles ; how far 
did he travel the first day? Ans, 10 miles. 

CASK ni. 

003« Given, the first term, the last term, and th 
number of terms, to find the comtnon difference, 

1. What is the common difference, if the first term is 1 
the last 799, and the number of terms 100 ? 

Solution.— By Case 1. we have 799 = 7 operation. 

4- (99 times the comnum difference); hence the 799 = 7 _L 99 x diff. 
covimon difference equals- (799 — 7)-i-99, -qq - 

which equals 8. diff.= *^^ "^ * = 8 

99 

Rule. — The common difference equals the difference of 
the extremes divided by the number of terms less one, 

2. What is the common difference, if the first term is 4, 
the last 76, and the number of terms 25 ? Ans. 3. 

3. The amount of $100 at 5% for 25 years is $225 ; what 
is the annual interest ? Ajis. $5. 

4. The youngest of 11 children is 26 and the oldest 46 
years old, their ages being in arithmetical progression ; what 
is the common difference of their ages ? Ans. 2 years. 

CASE IV. 

OB4r« Given, the first term, the last term, and the 
cotnmon differett^e, to find the number of terms. 

1. What is the number of terms, if the first term is 100, 
the last term 8, and the common difference 4 ? 

Solution. — By Case II. we have 100 = 8 operation. 

-j- (No. of terms— 1) X4; from which we 100=8+ (m — 1) X 4 

have (No. of terms — 1) X 4 = 100 — 8; and /^._ 1 xw 4 iao— « 

No. of terms — 1 = (100 -8) -^4, or No. of ^*'' 10O-8 

term8=(100-8)-h4 +1=24. w = — j— +1 = 24 

Rule. — The number of terms equals the difference between 
the extremes divided by the common difference, plus one, 

2. What is the number of terms, if the first term is 5, ths 
last 397, and the common difference 7 ? Ans. 57. 

3. In what time will $200 at 6 per cent, simple interest 
«/a jaat to $344 ? A\\%. VL ^v^*«>x>^ 
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4. A laborer received T5 cents the first day, 85 cents the 
second, and so on till he received $3.75 a day ; how many 
days did he work ? Ans, 31 days. 

CASE V. 

005« CHven, the first tefnn^ the last temi, and the 
nutnder of tertnSf to find tlt^ sum of the series. 

1. Given the first term 2, the last term 18, and the num- 
ber of terms 5, to find the sum of the terms. 

Solution. — ^To derive ihe operation. 

rule, we find by Case III. the Sum = 2 4- 6 + 1 + 14 4- 18 

common difierence to be 4. g^^, = 18 + 14 + 10+ 6+ 2 

Writing the series in its natural, ^ , , ^^ . ^^ . ^^ . ^^ . ^ x 

and then in an inverted order, 2 X Sum = 20 + 20+20+20 + 20 

we take the sum of the two series, 2 X Sum = 20 X 5 = (2 + 18) X 5 

and we have twice the sum, equal 2+18 

to 20 taken 5 times, that is, Sum = — - — X 6 = 60 

(2+18) X 5; hence, the* sum ^ 

equals ^ of (2+ 18) Xo, which 

equals 50. Now (2+18) is the mm of the extremes, and 5 is the number 

of terms ; hence we have the following 

Rule. — The sum of an arithmetical series equals half the 
sum of the extremes multiplied by the number of terms, 

2. The first term equals 3, the last term 65, and number 
of terms 20 ; required the sum of the terms. Ans. 680. 

3« How far can I walk in 8 days, going 25 miles the first 
day and increasing the rate 4 miles a day? Ans. 312 mi. 

4. A merchant paid 2 cents for the first yard of cloth, 5 
for the second, 8 for the third, etc.; how much did he pay 
for 75 yards? ^/is. $84.75. 

5. How many strokes, beginning at 1 o^clock, does the 
hammer of a clock strike in 6 hours? How many in 12 
hours? Ans, 21 ; 78. 

6. 100 apples are placed in a row 2 yards apart, the first 
being 2 yards from a basket ; how far will a boy travel, 
starting from the basket, to gather them singly into the baa- 
ket? Ans. 11 mi. 152 rd. 4 yd. 

7. A body will fall 16^ ft. in 1 second, 3 times as far the 
next, 5 times as far the third, etc.; how far will it fall in a 

min ute ? A.u%. \^\s\v *dQ9^ rd. 
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^ GEOMETRICAL PROGRESSION. 

666. A Geometrical Progression is a series of num- 
bers which vary by a commou multiplier ; as, 2, 6, 18, 64, etc. 

007. The Rate or Ratio is the common multiolier ; thus, 
in the above series, the rate is 3. 

06S. In an Ascending series, the rate is fsfreater than a 
unit; in a Descending series, the rate is less than a unit. 

669. The Quantities considered are five, any three of 
which being given, the others may be found. 

QUANTITIES CONSIDERED. 

1. The first term, 3. The number of terms, 

2. The last term, 4. The rate, 

6. The sum of the terms. 

-CASE I. 

070. Given, the first term, the rate, and the nutn^ 
her of terms f to fin^H the last term, 

1. The first term equals 2, the rate 3, and the number of 
terms 8 ; required the last term. 

Solution. — The 2d term equals operation. 

2x3; the3d term equals 2x3 mul- 2d = 2 X 3 

tiplied by 3; or 2X 3^, which is 3d = 2 X 3* 

the 1st term into the second power 4^j^ __ 2 ^ 3» 

of the rate; the 4th term equals jjgnce 8th = 2x 3» = 4874 

2 X 32 multiplied by 3, or 2X 3», . ^ 

which is the 1st term into the 3d 

power of the rate ; hence the 8th term equals the first term into the 7th 
power of the rate, or 2 X 3', which equals 4374. Hence the 

Rule. — The last term equals the first term multiplied by 

th e rate raised to a power one less than the number of terms. 

Note. — The table of compound interest, Art. 611, can be derived from this 
caee, 1 plas the rate per cent, being the rate, 

2. The first term of a geometrical series is 3 and the rate 
2 ; what is the lOth term ? Ans. 1536 

3. The first term of a descending series is 64, and the rate 
is ^ ; what is the 14th term ? Ans, j^ 

4. The first term of a series is 2187, the rate is ^ ; required 
the 12th term. Aur, 4\ 



350 NORMAL WRITTEN ARITHMETIC. 

&• The first term of a geometrical series is 1 and the rate 
2 ; what is the 30th term ? Ans. 536870912. 

6« The first term of a geometrical series is 1 ana the rate 
8 ; what is the 21st term ? Ans. 3486784401. 

7. A merchant doubles his capital every 4 yr.; if he begins 
with $5000, how much has he at the end of 16 yr.? 

Ans. $80000. 

8. A man bought 20 horses, agreeing to pay for them all 
as much as the last horse would cost, at the rate of 2 cents 
for the first, 4 cents for the second, 8 cents for the third, 
etc. ; what did they cost ? Ans. $10485.76. 

CASK II. 

071« Given, the first term, the rate, atul the Uut 
term or number of terms, to find the sum of the terms* 

1. The first term is 2, the rate is 3, and number of terms 5; 
required the sum of the terms. 

Solution. — Writing operation. 

theseries expressing the Sum =2+6+ 18 + 54+ 162 

sum, and then multiply- SumX3= 6+18+54+162 + 48^ 

ing by the rate and tak- ^ ; • —— — — 

ing the difference of the ^^^^e the sum = 486 — 2 

two series, we have twice gu^, = ^^V" = 242, Ana. 

the sum equals 486 — 2, z 

and the sum equals J of 

486 — 2, which is 242. In this solution we observe that 486 is the last 

term, multiplied by the rate, and that tliis is diminished by the first tenn, 

and the difierence divided by the rate minus one ; hence we have the 

following 

Rule. — To find the sum^ multiply the last term by the 

rate, subtract the first term, and divide the rem,ainder by 

the rate diminished by unity. 

Note. — In a decreasing series we subtract the last term multiplied by 
the rate from the flrst term, and divide by 1 minus the rate. 

2. The first term is 4, the rate 5, and the last term 500 ; 
required the sum of the terms. Ans. 624. 

3. The first term of a decreasing series is 64, the rate J, 
the last term 2 ; what is the sum ? Ans. 126. 

4. The first term of a decreasing series is 243, the rate ^, 
what is the sum of 5 terms ? Ans. 363. 

60 A man bought 1^ yaid^ o^ cXqWv, SE>Ymg 1 cent for the 
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• 

first yturd, 3 cents for the second, 9 cents for the third, etc. j 
how much did it cost? Ans, $2651.20. 

6. A mother gave her daughter 1 cent at birth, doubling 
it on each succeeding birthday ; how much was the daughter 
worth when she became 21 yr. of age? Ans, $20971.51. 

7. A lady thinking $1^ a yard too mucli for a silk dress 
containing 15 yards, agreed to pay 1 cent for the first yard, 
3 cents for the second, etc. ; which price was the greater and 
how muck ? Ans, 2d, $71122.03 more. 

8. A man wishing to buy a horse, refused to give $250, 
but agreed to pay 1/ for the 1st nail in his shoes, 2/ for 
the 2d; 4/ for the third, etc. j what did the horse cost, there 
being 32 nails in his shoes? Ans, $42949672.95. 

INFINITE SEKIES. 

073. An Infinite Series is a series in which the num- 
ber of terms is infinite. 

073« In a descending series of an infinite number of 
terms, the last term becomes so small that it may be consid- 
ered zero ; hence the above rule becomes 

Rule. — The sum of an infinite series equals the firiU term, 
divided by a unit minus the rate. 

1. What is the sum of the infinite series 1, ^, ^, ^, etc. 

Solution. — In this series the first operation. 

term is 1, and the rate ^, and the last ] -^ 

term is regarded'as zero ; hence we have Sum = - — '—=—= 2, Ans, 
the sum of the series equal to 1 divided 1 z a 

by 1 — } or 1 H- J, which is 2. 

2. Sum of the infinite series ^, ^, ^, -j^, etc. ? Ans, 1. 
8. Sum of the infinite series ^, ^, ^, ^, etc. ? Ans. J. 

4. Sum of the infinite series \, -|, -j*^, -^y etc. ? Ans, ^. 

5« A ball falls 8 ft. to the floor and bounds back 4 ft., then 
falling bounds back 2ft., and so on; how far will it move 
before coming to rest ? Ans 24 feet. 

6. A hound and fox, 10 rods apart, run so thai when the 
hound runs 10 rods the fox runs 1 rod; etc. ; how far will 
the hound run to catch the fox? Ann, II4 rodR. 
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ANNUITIES. 

674. An Annuity is a sum of money to be paid annu* 
ally, or at some qjher regular interval of time. 

675. An Annuity Certain begins and ends at fixed 
times. A Perpetuity is an annuity which continues for 
ever. 

676. A Contingent Annuity begins or ends with some 
uncertain event, such as the birth or death of one or more 
persons. 

677. An Immediate Annuity begins immediately. A 
Deferred Annuity , or Annuity in Reversion, begins at some 
future time. 

678. The Forborne, or Pinal Value, is the sum of the 

amounts of all the payments on interest from the time each 
is due to the end of the annuity. 

079. The Present Value is such a sum as, put at 

interest for the given time and rate, will amount to the final 
value. 

680. Annuities are estimated at both simple and com 
pound interest. We will give two cases under each. 

Notes. — 1. An Annuity is a periodical income. Such incomes may be 
ftccured by the payment of a certain sum of money. They may be obtained 
of Trust Companies, It is a popular form of investment in the National 
Debt of England. 

2. The advantag'e of such an investment is that a larger rate of interest 
is received, since Uie capital invested is not to be returned. An old person 
may receive a very high rate on such an investment. 

ANNUITIES AT SIMPLE INTEREST. 

CASE I.' 

081. To find the amount, or final value of an an^ 
nuity at simple interest. 

\. What will be the amount, or final value of an annuitj 

ot $200 in 5 jears, at \S pei c^ii\.,t 
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SoLunoK. — If left unpaid until operat:ok. 

^M,®^"^ ^/on/®^(.*^'® ^^^ payment Last teim= $200+ 12 X 4=$24a 
will be 1200 without interest, the S2004-$248 

4th payment will have become $200 Sum = ^— — X 5 = $li2# 

plus the interest for one year, which ^ 

IS $212 ; the 3d payment will haye 

become |200 plus tlie interest for 2 yr., which is $224 ; the 2d payment 
$236, the 1st payment $248, and the sum of these payments will be the 
final value or amount, which we find is $1120. These sums form an 
arithmetical series, of which the first term is the annuity, $200, the com* 
mon difierence is the interest for 1 year, the number of terms is the time 
in years, and the sum of the terms is the final value. Hence we have 
the following 

Rule. — Take the annuity for the first term, the interest 

for 1 year for the common difference, and the time for the 

number of terms; find the last term and then the sum of 

the terms ; this sum will he the final value. 

Note. — When the jxiyments are made semi-annually, quarterly, etc., 
the number of such periods will be the number of terms, and the interest 
for such time will be the common difierence. 

EXAMPI4ES FOB PRACTICE. 

2* An annuity of $400 was unpaid for 7 yr. ; what was 
then due, interest at 6% ? Ans. $3304. 

8« An annuity of $600 'was unpaid for 5yr. ; what was 
then due, interest at 4 per cent. ? Ans. $3240. 

4. What is the final value of an annuity of $580 for 8 yr., 
at 6 per cent. ? Ans. $5452. 

5. A bought a house for $4000 and agreed to pay $500 
annually; now if he neglects to pay what is due yearly, 
what will bo the sum due at the end of 8 yr., interest 6 % ? 

^718. $4840. 

CASE II 

08I3. To find the present value of an annuity at 
simple interest. 

1. What is the present value of an annuity of $200 for 
4 yr., at 6 per cent. ? 

Solution.— Since the present worth opebatioit. 

of an annuit^^ is the present worth of Final value = $872 
the final value, we first find the final $872 : 1.24 — $703.224- 
value by Case I., and then find the pres- 
ent worth of this by Art. 496. The 

final value we find is $872, and the present value of $872 is $703.22. 
Hence we have the ibllowing 
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Rule. — Find the final value or the annuity by Cane L 
and then find the present worth of that sum. 

KXA9IPL.ES FOB PBACmCE. 

2. What must I pay for an annuity of $400 for 6 yr., at 5 
per cent. ? Ans, $2076.92. 

3, What is the present value of an annuity of $800 for 
10 yr., at 6 per cent. ? An$. $6350. 

i. I have an annuity of $750 to run 12 yr., at 8% ; what 
is its present value ? Ans, $6612.24. 

5, A rented his house for. $80 a quarter ; what sum paid 

at the beginning of the year would pay it, interest at 8 per 

cent.? Ans, 8305.19. 

Note. — Since the amounts form an arithmetical series, the time, rate, and 
yearly payment may be found by the different cases under Arithmetical 
Progression, and it \b therefore unnecessary to treat them separately here. 

ANNUITIES AT COMPOUND INTEREST. 

OS3. Annuities are usually reckoned at compound inter- 
est instead of simple interest. 

CASE I. 

0^4« To find the final value of an annuity certain at 
compound interest. 

1. What is the final value of an annuity of $300 for 4 yr., 

at 6%? 

Solution. — At 6% $1 gives an operation. 

annual income of $.06, hence to give 300 _£» . qq -— $5000 

anincomeof $300 it will require as */vo^o«-'i i-. t. ^ ^^ 

many times $1 as .06 is contained ^'^^l^' ^' ^^' ^^ ^^ ^^ 
times in 300, which is $5000 ; and ^^^^ 

if the sinnuity remains unpaid for 4 $1312.385 
yr. at 6 % , the amount due will be 

the compound interest of $5000 for 4 yr. at 6 % , which we find is 
$1312.39. Hence the following 

Rule. — Divide the annuity by the rate^ and find the comf 
pound interest of the quotient for the given time and rate. 

Notes. — 1. Use the table. Art. 611, for finding the compound interest. 

2. An annuity at compound interest is really a geometrical progression, 

the periodical payment being the^r«< term, 1 plus the rate per cent., the 

rate, and the final value the sum of the series. The examples under thlf 

case could therefore be 6o\veA \>^ C^^Oill.A^ Geometrical Progression, but 

raijcli work is saved by \iR\w^r \\\e ^a\A^ o^ ^mvo^wA \v\\fc7f^&\.. 
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EXASIPLES FOB PRACTICE. 

2. What is due me on an annuity of $250, unpaid f jr 6 yr. 
at 5 per cent. ? Arts. $1700.48. 

3. What is the final value of an annuity of $360 for 7 yr., 
at 6 per cent. ? Ans, $3021.78. 

4. Mr. B pays $40 a year .for cigars ; how much more 
would he be worth at the end of 20 years, by investing this 
Bum at 8 per cent, compound interest ? Ans. $1830.48. 

5. Mr. A put $120 in a savings bank on the day his daugh- 
ter was 10 years old, and the same sum on each subsequent 
birthday ; what will the daughter be worth when 21 years 
old, compound interest 6 per cent. ? Ans. $1904.39. 

CASE II. 

OS5« To find the present vaZtie of an annuity ceV' 
tain at compound interest, 

1. What is the present value of an annuity of $300 for 4 
yr., at 6 per cent. ? 

Solution. — The final valpe operation. 

of this annuity, as found in Case Final value = $1 31 2.39 

I., is $1312.39, and the present |i 312.39 -r- $1.262477 = $1039.53 
worth of this sum is the present 
worth required. The com- 
pound amount of $1 for the given rate and time, as given in the table, 
Art. 511, is 1.262477, hence the present worth of the sum is $1, and the 
present worth of $1312.39 is as many times $1 as $1.262477 is contained 
times in $1312.38, which is $1039.53. Hence the following 

Rule. — Find the final value as in the preceding case, and 
divide this sum by the amount of $1 at compound interest 
for the given rate and time. 

CXAHPLES FOB PRACTICE. 

2. What must I pay for an annuity of $600, running 8 yr., 
at 6% comp. int.? Ans. $3725.88. 

8. Find the present value of an annuity of $480 running 
10 yr., at 8% comp. int. Ans, $3220.84. 

4. A can rent his house for $450, payable at the begin- 
ning of the year, or $120 payable quarterly; which is the 
wore profitable, money worth 8 per cent. ? 

Ans. 2d, $6.93. 
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5. B bought a house for $6000 down, or equal install 
ments of $1200 a year, for 6 yr. ; which is the better for B, 
money being worth 6 per cent. ? Arts, 2d, $99.21. 

NoTB. — For a fuller discussion of Annuities, see Brooks's Higher Arith 
metic, 

PARTITIVE PROPORTION. 

686. Partitive Proportion is the process of separating a 
number into parts which bear certain relations to each other. 

68T. There are several cases arising from the various 
relations which may exist between the parts into which a 
number is divided. 

NoTit. — The method of solution is analytical, and no rule is given. 

CASE I. 

OS8. Wlieifh one part is a nufnber more or less than 
anotlwp* 

1. William and Henry have 693 oxen ; how many has 
each, if William has 57 more than Henry? 

Solution.— 'By the conditions of the prob- oferatioi^. 

lem, Henry's number plus 57 equals Wil- u>^ 4- 57 := W^g 

liam's number, which, added to Henry's 2 H's 4- 57 = 693 

number, etjuaJs two limes Henry's number, 2 H's = 636 

plus 57, which equals what they both have, 2j»g =318 

or 693 ; if twice Henry's number, plus 57, ^»g __ 375 

equals 693, twice Henry's number equals 693 

minus 57, which equals 636, and once Henry's number equals J of 636^ 
which is 318, and Henry's number, plus 57, equals 318+ 57, or 375. 

EXAHPLES FOR PRACTICE. 

2. The number of sheep and cows belonging to a drover 
equals 427, and he has 125 more sheep than cows; how 
many has he of each? Ans. Cows, 151 ; sheep, 276. 

3. The sum of two fractions is ^f, and their diflFerence is 
\^ ; required the two fractions. Ans, 3^ ; ^^. 

*• Charles and William bought two houses, for which 
they paid $8976 ; but William's house cost ^758 more than 
Charles's ; what was the price of each ? Ans, $4109 ; $4867. 
• 5. Mr. Jones, by his will, divided $10000 among his three 
sons ; to the eldest he gave $500 more than to the second, 
and to the second $1000 moi^ \\v%.Ti to the third ; what did 
each racerv^ ? At\i<. %fik^^<^\ \^^^^ \ Vi.^^^. 
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CASE n. 

689. Wlien one part is a number of times anotfier^ 
or a fractional part of anotlier. 

1. A and B together have 2538 acres of land, and 6 has 
5 times as much' as A ; how many acres has each ? 

Solution. — ^By the conditions, 5 times A's num- operation. 

ber equals B's number, which added to A's number A's+S A's =2538 

equals 6 times A's number, which equals 2538 g ^jg __ 2538 

acres ; once A's number equals ^ of 2538 acres, or ^>g __ ^23 

423 acres, and 6 times A's number, or B's number, B's = 5A'8=2115 
equals 5 times 423 acres, or 2115 acres. 

EXAMPI^fiS FOR PRACTICE. 

2. A young man paid $328 for a horse and harness and 
he paid 1 times as much for the horse as for the harness ; 
how much did he paj for each ? 

^n.s-. Horse, $281; Hamess, $41 

3. A vessel and cargo, insured for $75,800, were last at 
iea ; what was paid on each if the cargo was valued at ^ as 
much as the vessel ? Ans. $16160 ; $60640 

4. A, B, and C gained by a speculation $11480, of which 
A's share was twice as much as C's, and B's 5 times as 
much as C's; how much did each gain? 

Ans. A, $2870; B, $7175; C, $1435. 

5. A man bought two Southern plantations for $30784 
paying f as much for one as for the other ; what did each 
cost him? Ans, $11840; $18944. 

C^SE lU. 

690. Wlien a number of titnes one part eqiuiUs a 
number of tifnes another part, 

* 1. A and B together have $630, and 5 times A's share 
equals '4 times B's share ; how much has each ? 

Solution. — Since 5 times A's share equals t»> i 4 r t» 

4 times B's, once A's share equals f of B's, ^^"T"! ^* :D8 = $t)30 
and adding to B's, we have | of B's, which f ^], ^,^ == ^30 

eijuals what both have, or $630 ; hence i of * ^^ fj ="• I2r. 

B's is $70 , B's is $350, and A's $280. ^,s = |50 

exaiipi.es for practice. 

2. Two partners gain $7560, and 4 times the share of the 
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first equals 5 times the share of the second ; required the 
ghare of each. . Am, $4200 ; $3360. 

3. Martin and Nelson bought 8460 acres of Michigan 
wood-land ; how many did each own, if 6 times Martin's 
equal 7 times Nelson's? An%,^ M's, 4550 ; N's. 3900. 

4. Mr. Judson shipped to market 234 bushels of corn and 
oats ; bow many bushels of each did he ship if 5 times the 
quantity of corn equaled 8 times the quantity of oats ? 

An8, 144 bu. corn; 90 bu. oats. 

5. An Illinois farmer raises 2500 bushels of corn and 
wheat, and 4 times the quantity of corn, + 500 bushels, 
equals 2 times the quantity of wheat ; what was the quan- 
tity of ea.'h ^ An8, Corn, 750 bu. ; wht;at, 1 750 bu. 

CASE IV. 

091. Jf^ieti a fractional i>arf of one part eqiuila a 
fractional part of another part, 

1. A and B have 210 acres of land, and j of A's sharo 
equals ^ of B's; how many acres has each ? 

Solution. — If f of A's share equals operation. 

f of B's, \ of A's equals \ of f , or ^ of j ^^^ ^ e ^.^ 

is 8, and } of As ecjuals 4 times f, or f ? ^>g __ 4 g'g 

of B's share. Then ^ of B's share, plus ^jg __ I £»g 
f of B's share, which is A's, equals ^ of ^ g.g.^ f B's = V B's = 210 

B 8, which equals 210 acres ; B's equals g>g __ Qg 

98 acres, and A's equals 112 acres. ^>g __ 212 

KXAMPIiES FOR PRACTICE. 

2. Two neighbors raised 3800 bushels of wheat, and | of 
what one raised equals ^ of whao the other raised ; how much 
did each raise ? Ans, 2000 bu.; 1800 bu. 

3. At an election the number of votes cast was 510, and^f 
of the votes for one candidate equaled | of the votes for an- 
other ; how many votes were cast for each ? Ans, 270 ; 240. 

4. In a ton of mineral rock -^ is lead and silver mixed in 
such proportions that f of the quantity of silver equals W of 
the quantity of lead; how many pounds of each in a ton ? 

Ann. 40i^^lb. silver; 39^ lb. lead. 

6. The combined salaries of a man and his wife, both 
teacbiDg, amount to $2100, and \ of ihe man's salary equals 

i of his wife's, plus $200 •, %\\iaX \^ \)si^ %^^t^ q\ ^^^X 
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CASE V. 

>2« TFhen the parts are to each other as two or 
more numbers, 

1. A father divided $8704 between his two sons so that 

their shares were as 7 to 9 ; what was the share of each ? 

SoiiUTiON. — Since their sliares were as 7 to 9, operation. 

if we divide $8704 into 7 plus 9, or 16 equal parts, 74- 9 =16 

7 rvf these parts, or -^ of $8704, equal the share i of S'"04 = 544 

of the first, and 9 of these parts, or y®^ of $8704, ^® j =3308 
equal the snare of the second ; ^ of $8704 equals 9 __ aqqq 

$544 ; A equals $3808, and ^j^ equals $4896. " 



EXAMPLES FOR PRACTICE. 

t5. Two dealers bought 32149 feet of hemljt^k bv^ards and 
divided them in the proportion of 6 to 7 ; what quantity did 
each receive ? Ans. 14838 ft. ; 17311 ft. 

3. The capital of a firm amounts to $64800, and the shares 
of the two partners are to each other as 12 to 15 ; what is 
share of each? Ans, $28800; $36000. 

4. A brother and sister inherited $26106, and the brother's 
share of the property was to the sister's as | to f ; how 
much had each? Am. $12366; $13740. 

5. Three partners divide $75280, the profits of their busi- 
ness, into three parts which are to each other as 4, 7, and 9; 
what is the profit of each ? 

Ans. $15056; $26348; $33876. 

6. In a composition of zinc and copper consisting of 5764 
lb., the two metals are to each other as the reciprocals of 5 
and 6 ; what is the quantity of each? 

Ans. 31441b.; 26201b. 

7". Three Kansas farmers raised 15810 bushels of wheat; 
how many bushels did each raise if their amounts are to 
each other as 9, 10, and 12? Ans. 4590; 5100; 6120. ' 

8. An eccentric old schoolmaster made a will which read 
as follows: "I bequeath $4059 to my two sons in the propor- 
tion of f to J; which amounts are respectively equal to ^ 
and 1^ of the jimounts I bequeath to my two daughters;" re- 
quired the share of each Ane, $1980 ; $2079; $2200 ; $226^. 
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MEDIAL PROPORTION. 

095. Medial Proportion is the process of combining 
two or more quantities of different values. 

096» The Mean Value is the average value of the com- 
bination. 

Note. — The subject has been called Alligation^ from alligo, I bind, anaiae 
Bu^l^eeted by the method of linking the hgiires with a line iu Bolving tha 
problems. 

CASE I. 

09 7* Criven, tfie quantity/ atul value of each, tofitid 
the mean value. 

Note. — This case was formerly called Alligatioti Medial, 

1. A merchant mixed 24 lb. of sugar at 10 cents a pound, 
30 ^b. at 14 cents, and 26 lb. at 20 cents ; what is the aver- 
age price of the mixture ? 

Solution. — 24 lb. at 10 cento a operation. 

pound cost 240 cents, 30 lb. at 14 ^^ a, ^ 

cents a pound cost 420 cents, 26 lb. 24 (oi 10 == 240 

at 20 cents cost 520 ceniii ; taking 30rail4 = 420 

the sum we find 801b. cost 1180 26 (oi 20 = 520 

cents; hence 1 lb. cost -^q of 1180 -— ^iiiK 

cents, which is 14 J cenus ; hence the ^^ ^^^ ^^°^ 
mean value of the mixture is HJ 1 " 80)1180 ■= 14 J. AnM, 

cents. From this solution we derive 
the following 

Rule. — Find the sum of the values of the ingredients and 
divide it by the sum of the ingredients, 

EXABIPI4ES FOR PRACTICE. 

2. A person mixed 25 lb. of tea at 50 cents a pound, 
34 lb. at 80 cents, and 41 lb. at $1.10; what is the mean price 
or quality of the mixture ? Ans, $.84i. 

3. A person mixed 18 gal. of wine at $.50, 26 gal. at $.80, 
20 gal. arSl.20, with 6 gal. of water; what was the value of 
a gullon of the mixture ? Ans. $.16^. 

4. A goldsmith combined 8 oz. of gold 21 carats fine, 12 
oz. 22 carats fine, 18 oz. 20 carats fine, with 28 oz. of alloy ; 
reqaired the fineness of the composition. Ans, 12 carats. 

5. A person mixed \^ft«b\. o^ «\^Q\iQ\ ^0<^ strong, 'i ^al 
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80% strong, 10 gal. 75% stroug, and 11 gal. 70% stroag; 
w^hat per ceut. of alcohol in the mixture ? Arts, 79%. 

6. A drover bought 30 cows at $20 a head, 40 at $25 a 
head, 30 at $28 a head; he sells them at a gain of 25%; what 
is the average price per head received ? Ans, $30.50. 
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CASE II. 

J CI98. G-lveUf the niefin value and the value of each 
uigrcilientf to find the proportional quaHtity of each* 

Note. — This aud the f'ollowiu^ casus were formerly called Alligation 
AUeniate, 

I. A grocer wishes to mix sugars worth 5, 7, 12, and 14 
cents a pound, forming a mixture worth 9 cents a pound; in 
what proportion must the sugars be mixed ? 

Solution. — If we take 1 lb. at 6 
cents for the mixture worth 9^, we 
gain on it 4.<^, and to gain 1 cent we 
would take J of a pound. If we take 1 
lb. at 14,<^, we will lose 5^, and to lose 
J cent, what we have just gained, we 
would take J lb. ; hence we take } lb. at off' jus often as J lb. at 14^, or in 
whole numbers, 20 times ^, which is o of the first, as often iis 20 times i, 
which is 4 of the fourth. In a similar numner we find that we must take 
3 lb. at 7^, as often as 2 lb. at 12^ ; hence the quantities may be mixed 
in the proportion of 5, 3, 2, and 4. 

Rule. — I. Write the several prices or qualities in a column^ 
and the mean price or quality of the mixture at the left 

II. Select two quantities, the one less and the other greater 
than the average, write the reciprocal of the difference be- 
tween each quantity and the average opposite the quantity ^ and 
reduce these to integers by multiplying by the least common 
denominator, and proceed in the same manner until all the 
prices have been used. 

III. Add two or mure proportional 7i umber s if they stand 
opposite a given quantity ; the results will be the proportional 
numbers requirtd. 

Notes. — 1. When there are three quantities, compare t?ie ofie which >a 
gi eater or less than the average with both the others, and take the sum of 
the two numbers opposite this one. 

2. A common factor may be inserted in any couplet or oudtted horn it 
without changing the proportional parts, it is thus setni Omt the re yn/ty W 
a7ty number of answer's iri the san^e proportion. 
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EXAMPIiES FOR PRACTICE. 

2. A grocer has teas worth 7, 10, 16, and 18 dimes a poand 
what relative quaatities of each must be takeo to form a mix 
lure worth 12 dimes a pound ? Arts. 6 ; 4 ; 2 ; 5. 

3. A merchant has 4 pieces of muslin, worth 10, 14, 20, 
and 22/ a yard, respectively ; how many yards must he sell 
of each that the price may average 18/? Ana, 1 ; 1 ; 2 ; 2. 

4. How shall I combine gdld 16 carats, 18 carats, and 22 
carats, to make a mixture of 20 carats fine, if I wish to mix ' 
equal quantities of 1st and 2d ? Arts. 1st, 1 ; 2d, 1 ; 3d, 3. 

5. What relative quantities of rice worth 12^, 18|, and 
20^ cents a pound, must be taken to form a mixture worth 
16;^ cents. a pound? Arts, 27 ; 15 ; 15. 

6. A farmer bought pigs at $4^ each, sheep at $5^ each, 
and calves at $6^ each ; how many must he sell of each so 
that the average price may be $5 each ? Arts. 9 ; 2 ; 3. 

7. A man has a quantity of 3, 5, 25, and 50 cent pieces, 
which he wishes to exchange forlO-cent pieces; what is the 
relative number of pieces exchanged? Ans, 40; 15 ; 5; 7. 

CASE III. 

090. Given, the mean value, the value of each in^ 
gredient, and the quantity of one or inore, to find the 
other quantities, 

I. A farmer bought 20 hens at 10 dimes each ; how many 
must he buy at 4 and 5 dimes each, so that the average 
price may be 8 dimes each ? 

Solution. — We find by operation. 

Case II. that the number at r^ i -^ '^\ r a 

4 and 10 dimes are as 1 to 2, g I 5-ri i 2 2>-x4 = '! 8 

and at 5 and 10 as 2 to 3 ; | iq -I Ji235J Uo 
henoe, as often as we take 

1 at 4 and 2 at 5, we take 

2 4-3= 5 at 10. But he bought 20, or 4 times 5, at 10 dimes, hence 
he must buy 4 times 1 or 4 at 4 dimes, and 4 times 2 or 8 at 5 dimes. 

Rule. — I. Find the proportional quantities by Case IL 

II. Divide the given quantity by the proportional quantity 
limited^ and multiply each of the other proportional quanti 
Hes by the quotient. 
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EXAMPLES FOR PRACTICE. 

^. A merchant bought some hats for $5 each, some rests 
^>r $7 each, and 48 coats for $16 each ; the averajje price was 
$12; howmany vests and hats did he buy ? Ans. 16 of each. 

3. A publisher sold Mentals @ 15/, Primaries @ 1(^, 
Grammars @ 30/, and 360 Spellers @ 40/; required the 
number of each, if the average price was 35/. Ans. 36. 

4. A merchant wishes to mix 40 lb. of sugar at 6/ and 40 
at 8/, with some at 14/ and 15/, so that the mixture may 
be worth 10/; how much of the latter kinds must he take? 

Ans. 201b. at 14/; 32 lb. at 15/. 

5. A grocer wished to mix 15 lb. of tea at Sl^ a pound, 
21 lb. at $1, with that worth 70 cents and 50 cents, so that the 
mixture may be worth 80 cents ; how much must he take of 
the 3d and 4th ? Ans. 42 lb. at 70/; 35 lb. at 50/. 

6. A man has some 3 ct. pieces, some 5 ct. pieces, some 
10 ct. pieces, and 290 fifty-cent pieces, which he exchangee 
for 25 ct. pieces; how many must, he exchange of each kind} 

Ans, 250 three-cent ; 50 five-cent ; 50 ten-cent. 



CASE IV. 

TOO. Criverif the mean value, value of each ingre" 
dientf €ind etUire quantity , to find the quantity of each 
ingredient, 

1. A person has a sum of money in ten-cent pieces, which 
he wishes to exchange for 3, 5, 25, and 50 cent pieces, having 
255 pieces in all ; how many of each will he obtain ? 
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Solution. — We find by 
Case li. that we must have 
40 three-cent pieces as often 
as 7 fifty-cent pieces, and 
also 3 five-cent pieces as 
often as one 25-cent piece. 
Taking the sura of these we 
liave 51 in all ; but we 
wished 255, which is 5 
tinieR 51, hence we must take 5 times as many of each, which givei 
respectively 200, 15, 5, and 35. 

RtQe. — I. Find the proportional quantities by Case 11. 
II. Divide the required quantity by the sum of the p'^'O- 



255-4-51=5. 
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portumal quantities^ and multiply each proportional quan^ 

tity by the quotient. 

Note. — When the sum of the proportional parts Is not an exact divlsoi 
of the quantity, each couplet must be multiplied by such uumbers a8 will 
make the sum of the proportiouai parts a divisor of the entire quant^y. 

KXAMPLKS FOR PRACTICE. 

2. A grocer wished to mix teas worth 25, 30, 44, b».l 
55/ a pouod, making a mixture of 68 pounds, worm 35*^ 
a pound ; required the quantity of each kind. 

Ans. 8 ; 36 ; 20 ; 4. 

3. A merchant mixed sugars worth 5, 7, 11, and 12^ e 
pound, in order to make a mixture of 66 lb. worth 8f^ • 
pound; how many pounds ot each did it require? 

Ana. 24; 18; 6; 18. 

4. A man bought 100 apples for $1, some worth ^ of a 
cent, some ^, some 1^, and some 2/ apiece; how many did 
he purchase of each kind ? 

Ann. 40, 1st; 10, 2d; 20, 3d; 30, 4th. 

5. A lady bought 1 02 yards of muslin at an average price 
of 15 ct., some at 8, some at 13, some at 18, and some at 
20 ct. a yard ; required the number of yards of each kind. 

Ans, 30; 18; 12; 42. 

6. A man has $134 in ten-cent pieces, and wishes to exchange 
for the same number in all of pieces worth 3, 5, 25, and 50 cents 
respectively ; how many of each kind will it require ? 

Ans. 800, 3 ct. ; 300, 5 ct. ; 100, 25 ct. ; 140, 50 et. 

7. A person has 62 bank-notes whose denominations 
are respectively $1, $2, $5 and $20, which he wishes to ex- 
change for 62 ten-dollar notes; how many must he exchange 
of each kind ? 

Ans. 20 ones; 10 twos; 4 fives; 28 twenties. 

8. A person purchased iOO animals for $100; sheep at 
$3^ apiece, calves at $1^, and pigs «t $|; how many ani- 
mals did he buy of each kind ? t Sheep, -5, 10, 15. 

Jns.l Calves, 42, 24, 6. 
( Pigs, 53, 66, 79. 
Note. — This last pro^leTtx \a ?Tom "RsLoVXesi' ^ k\^%\st^^Hd example, undar 
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INSURANCE. 

701. Insurance as presented on page 303 gives the ele- 
ments of the subject, but a few more complicated questions 
which arise in business will now be given. 

702. The Short Rate Tables, given on page 420, are 
now in general use among insurance companies. 

703* In Perpetual Policies the premium is regarded as 
a deposit, and the policy may be cancelled at the instance of 
eitlier party. 

704. The Return Premium to the policy holder is usu- 
ally 90% of the premium. 

EXA9IPL.Eft FOR PRACTICE. 

1. A merchant insured his store for | of the value at 1| %, 
but soon after the store burned down, and the loss above the 
insurance was $4150 ; what was the value of the store? 

Arts. $16000. 

2. Mr. Levan orders insurance as follows: $2500 on wool 
storage for 1 mo., $2500 on do. for 2 mo., $2500 on do. for 3 
mo., and $2500 on do. for 4 mo., all in same warehouse, the 
annual rate being $.85 on the hundred dollars ; also at the 
same time orders a policy for $2500 on his frame dwelling for 
3 yr., annual rate ^%. For what must he draw his check to 
the insurance agent? Ans. $54.50. 

Note. — By the table, page 420, we find the rates are .17, .25, 34, and .42, 
lespectively. Also rememben that the rate for 3 yrs. is twice the annual rate. 
See Note, page 362. 

3. M has a policy in the ^tna Fire Ins. Co. for $2000, 
covering $1200 on his mill building and $800 on machinery 
therein ; he also has a policy in the Lancaster Fire Ins. Co. 
for $1500, covering $1000 on his mill building and $500 on 
machinery therein. By a fire which occurs next door his 
property is damaged by water to the amount of $230 as fol- 
lows : $80 loss on the building and $150 on machinery ; how 
Hiuch can he claim from each company ? 

Ans. ^tna, $135.94j\^ ; Lancaster, $94Mj%% 

Note. — Whole insurance on mill, $2200 : on ma-ohinery, $1300 ; -Etna's lost 
on mill =^j of $80=$43.63^ ; Lancaster's loss on mill=^ of $80=$36.36-^, 
eta. 
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LIFE INSURANCE. 

705. Life Insurance is a contract by w hich a companj 
in consideration of payments made by the insured, stipulates 
to pay a certain sum of money to bis heirs at his death, or to 
himself if he attains a certain age. 

706« The Policies of Life Insurance most frequently 
used are the following: 

1. Term Policies^ payable at the death of the insured, if it occur within 
a certain number of years, premium payable annually. 

2. Life Policies, payable at tlie death of the insured, premium payaMe 
annually during life, or in one, five, or ten annual payments. 

3. Endowment Policies^ payable to the insured at the end of a certain 
number of years, or to his heirs if he dies sooner, premium payable 
either annually during the continuance of the policy, or in one, five, or 
ten annual payments. 

707. The rates of premium, as fixed by different compa- 
nies, are based on the expectation of life, determined by a 
table of mortality, the probable rates of interest, and the 
** loading," or margin for expenses. 

Notes. — 1. Policies in many companies are forfeited on non-payment ol 
premium. The laws of Massachusetts, however, provide that the compan- 
ies chartered by that State shall allow the policy to run on a certain time, 
proportioned to the number of premiums that have been paid, and if the 
insured dies within this time, the company will pay the amount insured, 
deducting for the premiums omitted. 

2. A table given by the New England Mutual Life Insurance Company of 
Boston will be found in the Appendix, on which most of our ex&mples are 
reckoned., 

708. The Quantities 9onsidered in Life Insurance^ using 
the tables in our calculations, are, 1. The Premium on $1000; 
2. The Gain or Loss ; 3. The Amount of the Policy; 4 
The Age ; 6. The Period of Insurance. 

CASE I. 

7'00« CHven, the amount of policy, the tige, and the 
period of insurance, to find the premium. 

1. What annual premium must a man, aged 45 years, pay 
for a life policy of $2500 ? 

Solution. — The premium for life, in the opkbation. 

table, at the age of 45, is $38 for $1000 ; hence, •qo w o roo s=fiQIL 

for $2500 it will be 2.500 times $38, which is ^ ^ *^ 

$05. Hence the following 
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Itxile. — Find in the table the premium corresponding to 
the given age and timej and multiply this sum by the amount 
of the policy y considering all terms of the policy below thou- 
sands decimally. 

EXAMPIiES FOR PRACTICE. 

2. Mr. Tappan takes out aa endowment policy in the New 
England Mutual Insurance Company for $5000, payable to 
himself in 10 yr., or to his heirs at hi^death ; what annual pre- 
mium will he pay, his age being 52 yr. ? Ans, $5jB8.50. 

3. Mr. Amory wished to insure his life at the age of 40 
years for $10000 ; but not being able conveniently to spare 
the money, he deferred it till he was 45 years old, and then 
took an endowment policy for 15 years; how much more 
would the premiums amount to at the maturity of the policy 
than if he had taken the same kind of policy when he first 
intended ? Ans, $360. 

4. Nathan Foster took out an endowment policy for 
$17500, payable in 20 years, his age being 35 years; if he 
lives to receive the endowment, will he have paid more or 
less than if he had taken a policy of the same amount at 40 
years of age for 15 years ? Ans, $993.12^ less. 

CASE II. 

710* Oiven, the amount of policy, the age, and 
the period of insurance, to find the gain or loss by in^ 
suring. 

!• A man 43 years of age takes a life policy for $3500, 
premium payable during life; he dies after making 10 pay- 
ments ; how much will the amount of the policy exceed the 
payments ? 

Solution. — ^Having found the premium operation. 

by Case I. to be $123.20, 10 payments will $35.20 x 8.500 = $123.20 

amount to $1232, and the excess is the $123.20 X 10 = $1232 

difference between $3500, the amount of $3500 — $1232 -« $2268 
the policy, and $1232, the amount of the 
payments, which is $2268. 

RtQe — Multiply the premium, as found by Case J., by the 
number of payments, and subtract this product from ihe 
amount of the policy. 
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NoTB. — When interest is reckoned on the payments, as in problems 3,4^ 
and 5, we obtain the amount as we obtain tiic iiual value of an annuity, 
Art. 68L. 

exabipl.es for practice. 

2* John Gilbort, aged 35 years, takes out a life policy for 
$5000, premium payable duriug life ; he dies at the age of 
50 ; how much will his heirs receive above the amount of 
the premiums? ^ Aiis. $2SS0, 

3. James Gibbons, aged 44 years, takes out an endow- 
ment policy for $8000, payable in 15 years; reckoning inter- 
est at 6% on his payments, will he gain or lose if he lives 
to receive the endowment ? Ans. $4,485.28 loss. 

4. Charles Marshall, at the age of 37 years, took out a life 
policy of $7000, premiums to cease in 10 years; he died 
aged 45 years 3 months; what was his .gain by insuring, 
reckoning interest on premiums at 6%? Ans, $2472.74. 

5. George D wight, 32 years of age, took out an endowment 
policy for $11000, payable in 20 years. In two years and 
a lialf he died ; what was the gain, reckoning interest on 
premium at 7%, and how much greater profit would it hare 
been to take a life policy, premiums payable during life ? 

Ans. Gain, $9256.97 ; $864.22. 

Note. — For a more extended discussion of this subject see Brookt'i 
Higher Aritfunetic. 

BUILDIXG ASSOCIATIONS. 

711 • Building Associations are cooperative corporations 
Instituted to receive small deposits at regular periods and to 
invest these in loans among the depositors or members, on 
mortgages given by the borrower. 

These associations enable many persons of moderate earnings and 
incomes to erect or buy buildings, and to invest their savings se- 
curely and }»rotitabiy. The regular installments form the capital 
of the association, which is loaned to members onlv. The business 
is managec^ diiectly by the depositors, and the profits are equitably 
divided among them. 

'712. The Members of an association are those who 
subscribe for shares. They are of twc classes, borrowers. 
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or those who borrow money of the association, and non-barm 
rowerSy who subscribe for shares as an investment. 

713* The Shares are usually issued periodically in series, 
thus producing a constant succession of shares, each series 
successively reaching its value and being wound up, and a 
new series taking its place. Many associations havo only 
one series. 

When the installments and profits on any series have raised the value 
of its shares to par, it ij* wound up by returning to the non-lx)rrowing 
members ther value of their shares (though in some associations the 
paid-up shares are allowetl to remain and draw cash dividends), and to 
iiie borrowing members their mortgages and cancelled obligations. 

Thus, supposing $200 to be the value of a share and the payments $1 
a month, if the capital is accumulated in one hundred months, the non- 
borrowing member will receive |>200 on a share, and the borrowing 
member's debts will be cancelled, and his mortgage for $200 a share 
returned. The installments in each case have amountetl to only $100, 
making a profit of $100, or 100^ for tlie time. Many series are closed 
before their shares are fully equal to $200 in value. 

71 4« The Dues are the fixed periodical installments, 
and are usually $1 a month. Contingent Dues for current 
expenses are assessed annually by some associations. In 
case of non-payment of dues, fines are levied. It is illegal 
in Pennsylvania to charge fines on unpaid fines. 

At the regular monthly meetings of associations, the aggregate in- 
stallments or dues, interest, fines, etc., paid in, are loaned to the highest 
bidder, or sometimes in the order of application, in which latter case 
there is a fixed or stated premium to be paid by the borrower. 

715. The Premium is a percentage paid per share, in 
excess of interest, on money which is ** bought" or borrowed 
of the association. It is quoted for the beginning of the 
series. 

7IO. The Stated Premium is the minimum rate fixed 
by associations, at which money will be sold on shares, each 
yea'r of a series. 

The Stated Premium is fixed at $50, or 25% of a share, for the Ist year; 
$45, or 22i% for the 2d year; $40, or 20% for 8d year, etc.; decreasing 
10% yearly to the 7th year, when it becomes $20, or 10%. Money la 
seldom loaned after the 7th yeftr, or at a lower " stated premium." The 
entire premium on a loan equals the stated premium at that point of the 
series plus the amount bid. 

8pme ii8»(viiations have no stated premium to regulate the df fierenc* 
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of premium between different series, but deduct, for each expired yeai 
of the series, 10% from the premium bid. This is avoided oy the In* 
staliment plan, in which a number of cents a month is bid as premiumi 
thus making no diiierence in what series the borrower holds shares. 

717. There are Three Modes of loaning money and 
fixing the interest, adopted by different associations, called 
the Installment Plan, the Net Flan, and the Gross Flan, 

By the first plan, the par value of a share is loaned on each share, and 
the premium is paid in monthly installments, together with the dues 
and interest. By the second plan, the premium is deducted from the 
par value, and interest is cliarged on the net amount of the loan. Bj 
the third plan, the premium is deducted from the par value, but interest 
is charged on the par value of the share. 

Thus, by tbe Installment Plan, the net loan is $200, the par value of 
the share and the full amount of the mortgage; th^ payments are $1 a 
month dues, $1 interest, and — cents premium. By the Net Plan, if the 
premium is $50, the net loan is $150, and payments $1 a month dues 
and 75^ a month interest. By the Gross Plan, the net loan is $150, but 
payments are $1 dues and $1 interest. ^ The monthly premium in cents 
by the first plan corresponds nearly to the total premium in dollars on 
a new series by the other plaits, on the basis of 100 months. 

In Pennsylvania, where these associations are most numerous, the 
number of shares at any one time is limited to 5000, and the periodic 
payments of borrowers to $2. Thus, by the Installment and Gross 
Plans, the dues and interest at 6% on $200, par value of a share, are each 
$1 a month, which brings the payments up to the limit, $2. 

If loans are paid before the termination of a series, an equitable part 
■»f the premium paid is refunded, by the Gross and Net Plans, No 
premium is returned by the iTistaUment Plan, since none is paid in advance. 

The Installment and Net Plans are more favorable to tbe borrower 
han the Gross Plan. Of the three, the Installment Plan is the sim- 
plest, and seems worthy of general adoption. 

718* A Withdrawal is made by returning the stock 
certificates to the association, and making settlement. 

In case of withdrawal, a non-borrower receives the dues paid in, and 
an equitable part of the accrued profits. By the Installment Plan, a 
borrower pays the difference between the withdrawal value of the sharea 
and the gross amount of the loan. By the Net or Gross Plans, a oor- 
rower pays the diflerence between the sum of the withdrawal value of 
the shares, increased by the premium for the unexpired years of the 
series, and the gross amount of the loan. 

The profits of an association accrue from interest and premiums. The 
True Profit at any date of a series is the legal interest on the payments, 
plus that part of the profit on premiums which the present value of a 
share is of the par value, $200. The Withdrawal Profit is the True 
Profit less a Withdrawal Discount fixed by the Association By-Laws. 

Note. — Building Associations are not, as often supposed, builders of 
houses. They are corporations organized to enable tJieir memi'Vrs to ImUd 
ioMes, or buy them in their individual capacity, and might perliaps as 
itpprppri&tely be called SavinRft ¥\ixi^ m^^Iioml ksaoOvaJCxwA* 
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CASS I. 
710« To find the actucU cost of any amount of stock. 

1. What would be the aunual aggregate dues on 20 sbarea 
of stock at $1 a month per share ? 

Solution. — Since the dues ou 1 share for operation. 

1 month are $1, on 20 shares they wil 1 be $20 ; il v 20 y 1 2 =$240 

and for 1 year, 12 times $20, or $240. * ^ ^ * 

RtQe. — Multiply the periodical dues by the number of 
periods J and to this product add the sum of the fines ^ if any 
have been levied. 

EXAMPLES FOB PRACTICE. 

2. I buy 8 shares in the first series, 12 in 2d, and 27 in 3d 
of Franklin Building Association ; if these series are 8^, 9, 
and 10^ years respectively in ** running out," how much 
money in monthly dues will have been paid in on the three 
series when closed out ? Ans, $5498. 

3. I subscribed for 18 shares ot Investment Building Asso- 
ciation, new series, and was twice fined 10% for unpunctual 
payment of dues ; at the end of the year I subscribed for 20 
shares in the second series ; how much had my subscriptions 
cost at the end of the second year? Ans, $675.60, 

4. Mr. Allen pays dues on 20 shares for 2 years, and then 
discontinues his payments; if his fioe is 10% of dues each 
month, what will be the amount to his credit at the end of 
the third year ? Ans, $84. 

Suo. — The InstallmeDts and fines form an arithmetical progression for 
the third year. 

CASE II. 

71SO« To find the amount of a loan, and the monthly 
payfnents and entire payment of a borrower, 

1. I buy money on 10 shares of stock, Installment Plan, 
new issue, and bid 40/ a month premium; what is th« 
amount of my loan, and what are my monthly payments ? 

Solution. — On the In- operation. 

staJment Plan, the full $200 Xl0=$2000, Loan. 

value of a share is loaned ; $200 X .005=$!. 00, Int. per mo. 

r«?^ "^? . ^^} "^-^ !^ ' $1 +-$1+$0.40=|2.40, Pay't on 1 shara 
IJ200, and on 10 shares it is $2.40x 10=$24. Amt of Pay'to. 

10 times $200, or $2000. * ^ ^ ^ ' 
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The interest on $200 for 1 month at 6% is $1, and this ad«ted to $1, 
the dues, and 40^, the premium^ gives $2.40, the monthly payments on 
I share; and on 10 shares the payments will be $2.40x10, or $24. 

Rule I. — Multiply the loan on one share by the number 
of shareSy to find the amount of the loan. 

Rule II. — Multiply the sum of the dues, interest^ and pre- 
miumj on 1 shar^, by the number of shares^ for the monthly 
payment. Multiply the monthly payment by the number 
of months the series has to run, for the entire payment. 

Notes. — 1. In the lustallmeut Plan, the loan on 1 share is $200 ; in the 
Gross and Net Plaus, the loan on one share U $200 minus the pretniurn. 

2. When a loan is bought after the be^lnuin^ of a series, the dues must 
be reckoned from the beyinnini/ of a series^ but the interest and preniirtm 
only from the beginning of the loan. 

EXAMPL.E8 FOR PRACTICE. 

2. Mr. WilsoQ bought a loaa of. a Building Association 
on 15 shares, at the begiuniug of the series, for 65 cents a 
month premium; what was his loan and what did he pay 
for it, if the series runs out in 9 years ?^n«. $3000 ; $4293. 

3. 1 bought a loan of a Building Association on 16 shares 
at the beginning of the' series, at $50 premium, Gross Plan; 
what was the loan, and what did I pay for it, if the series 
runs out in 8§ years ? Arts, $2400 ; $3328. 

4. 1 bought a loan of a Building Association on 23 shares, 
at the beginning of the 3d year, for 67 cents a month pre- 
mium ; what was the loan, and what did I pay for it if 
the series runs out in 8^ years ? Aas. $4600; $5341.98. 

5. Mr. Brown built a house for $3500, and to pay for it 
borrowed money of the Quaker City Building Association 
on 20 shares of the 4th year of the series, at $15 and ''stated 
premium," uS^et Plan ; w^hat balance remains due on the 
house, and if the series runs out in 8^yr., what will he pay 
for his loan ? Ans, $500 ; $2960. 

CASE III. 
731 • To find the actual cost of a loan to a borrower, 
1. 1 bought a loan on 15 shares in a new series of a 
Building Association, Gross Plan, at $12, and "stated pre- 
mium ;" if the series runs out in 8^ years, what will be the 
^^tusLl cost of my loan^ 
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SoiiUnoN. — The monthly ofeaation. 

Saymecl on 1 share equals $1 |i».00x 15=$30, Monthly pajmeot 
ues and $1 interest, or $2, 101x100 

and on 15 shares the payment 30x — r />=$757.50, Int. 6^. 

is $30. The first installment ^... ,-_^ _.,^,,^ ^ 

is on interest 100 months, the f 30 XI 00 = $3000, 8um of pa/t«. 

second installment 99 montlis, $30004 $757.50 = $3757.50, Cost, 
and so on ; hence the interest 

of a payment of $1 for the different jHjriods et^iials the interest of $1 
for a number of months represented by an arithmetical series whose 
first term is 1, last term 100, and numlwr of terms 100, or (Art. 665) i ol 
(lOO+ljX 100. The interest of $1 for 1 month is i^, and for the aggre- 
gate months, i of 100 X 101 X J^= , — f =$25.25 ; and on $30 it is 

4 

1125.25X30 = $757.50. The sum of the [laymente equals $30x100, or 
$3000; and tlie cost of the loan equals Si5000-f $757.50, or $3757.50. 

Rule. — I. Multiply the number of months by the number 
of months increased by 1, and divide by 4, to find the interest 
at &% on the aggregate monthly payments o/$l. 

II. Multiply the interest on the aggregate payments 0/"$!, 
by the monthly paym^nt^ to find the interest on the payments. 
Add this interest to the sum of the payments ; the result 
will be the cost of the loan. 

Note. — We have assumed that the monthly payments are entitled to 
timple interest from the tiote of tUeir /Myt/usnt until the cloite of Uui neriea, lu 
deterniiuliii^ the actual oost of a loan. It would be more correct to reckon 
annual intere»t, but this makes the calcuiatiou rat'uer diiticuit. To be 
strictly accurate, we should reckon a/tapwuul interest. 

EXAMPIiES FOB PRACTICE. 

2. Mr. Thomas bought a loan o\i 12 shared, new series, of 
El Paso Building Association, at $85 premium. Net Plan; 
if the series runs out in 9 years, what is the actual cost of 
his loan? Ans. S2597.427. 

8. Mr. Burton bought a loan of a Philadelphia building 
association on 10 shares of a new series at 65^ a month pre* 
mium ; what is the actual cost of the loan if the series runs 
out in 9^ years? Ans. $3806.46. 

4. A rents a bouse at $12 a month, and at the end of 10 
years buys it for $1200 ; B buys a house for $1200, borrow- 
ing money of a building association on 8 shares of a new 
aeries at $50 premium. Gross Plan, which runs out in 10 yr., 
and paying an annual tax of $24 at the beginning of eack 
year; which hrus»< i-ont tke inoHiy Ans. A*8, $25.^.60. 
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CASE IV. 

722m To find the rate of interest received by a fwn* 
borrower. 

1. "What rate of interest do I receive on 5 shares, dues $\ 
per share, if the series runs out in 9^ years ? 

Solution. — The sum of the install- operation. 

ments paid on 1 share for 9i years or $200— $114=s=$86 

114 months, is $114 ; and the difference 115x 114 
between $200, the final value, and $114, — — — =eqaated time, j 
the amount jpaid, equals $86, which is 1 1 k ^^A 

the gain, or interest on the investment. »qq - 11^X114 ^^ ^ . 
$1, the first payment, is on interest for '24 • /"^ 

114 months, the second payment is on 

interest for 113 months, etc.; hence the interest on the installments for 
the different periods is equivalent to the interest on $1 for a number of 
months represented by the sum of an arithmetical series whose first 
term is 1 and last term 114, or (Art. 665) J of (1+114) X 114, month8= 
^^ of (l-f-114)Xll4, years; hence the interest on $1 for 1 year, or the 

115x114 
rofe, is $86-^ C. =$.157+, or 15.7%. 

Rule. — I. Subtract the sum of the installments paid on 
one share from the final value of the share^ and the differ- 
ence will be the interest on the investment. 

II. Multiply the number of payments by the number of 
payments increased by 1, and divide by 24, to find the 
equated time^ or the number of years in which $1 will pro- 
duce the same interest as the installments. 

III. Divide the interest on the investment by the equaled 
time ; the quotient will be the equated rate per cent. 

EXAMPIiES FOR PRACTICE, 

2. By the annual report of the Investment Building and 
Loan Association made at the end of the eighth year, the 
pre,sent value of the first series is $186.90; what is the 
equated rate of legal interest at that time? Ans. 23.43%. 

3. It was estimated that the first series, including dues, 
would be worth $180.75 when 8^ years old, but at the end 
of 8 years the association canceled the series by paying the 
estimated value, less the unpaid dues on each share ; what 
rate % was realized by the stockholders? Ans. 20.29%. 

NoTB.—In Prob. 2, $185.90 U Te^ax^eA. ^ \Xi<& ^Ti«\ >^\3a <:k^ \2^« ^liare 
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CASE V. 

7I33. To find the rate of interest paid by a boT' 
rower. 

1. A buys a loan on 10 shares, Net Plan, at the beginning 
of a series, at $60 premium per share, and pays $10 dues and 
$7 interest on net sum received, for 8^ years ; what is the 
average or equated rate of interest ? 

Solution.— The loan was 10 X operation. 

($200 -$60) =$1400; $10-|-$7 10x($200-$60)=$1400. 

int.=$17, the monthly pay tfient, ^qq ^ ($10+$7)=$1700. 
which in 100 mo. equals $1700. ^q^ ^ -^qq 

Now the interest on the monthly $17 X sT — X • 06=$429.25. 

payment8(CaseIU.)isequivale^^^ $1700+$S9.25^2129.25. 

to the interest on $17 for —^^, — $2129.25— $1400=$729.26. 

*.o^o. r" $729.25-5-8i=$87.5I. 

years at 6%, or $429.25; hence $87.51-i-$1400=.0625H-. 
the actual cost of the loan is $1700 
-|-$429.25, or $2129.25 ; therefore 

$2129.25— $1400, or |729.25^ is the interest on the loan for SJ yean; 
and the interest fc 1 year is $729.25-f-8i, or $87.51 ; hence Uie rate 
is $87.51-i-$1400=.0625 -|- or 6^ ^ . 

Rule* — I. Find the sum of the installments^ and the in- 
terest on the installments for the equated time at ^%; their 
gum will he the entire cost of the loan. 

II. Subtract the amount of the loan from its entire cost ; 
the remainder will he the interest on the loan for the period^ 
from which the rate is readily found by the method of sim-^ 
pie interest. 

EXAMPIiES FOR PRACTICE. 

2. Mr. Jay borrows $4600, at 56 cents premium a month, 
on the Installment Plan ; what sum do his monthly payments 
aggregate, and what equated rate % will he pay if the series 
runs out in 9^ years? Ans. $58.88 ; 9.25%. 

3. I buy a loan of 10 shares, new series, in an association 
on the Installment Plan, at 60 cents a month premium, and 
in another, a loan of 10 shares on the Gross Plan at $60 pre- 
mium ; what rate % do I pay for each loan if each series 
runs out in 8 J years ? Ans. Inst., Y.54% ; Gross, 9.41%. 

Note. — A more complete discusfiion of thiB subject wUl be found iv 
Srookt't Higher Arukmetic. 
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SECTION XII. 

■ 

MENSUKATION. 

7^4. Mensuration treats of the measurement of ged 
metrical magnitudes. 

725. Geometrical Magnitudes consist of the Line, 
Surface^ Volume^ and Angle, 

720w A Line is that which has iength without breadth 
or thickness. Lines are either straight or curved. 

727. A Straight Line is one that has the same direc- 
tion at every point. 

728. A Curved Line is one that changes its direction 
at every point. The word line used alone means a straight 

m 

line. 

729. Parallel Lines are those which have the same 
direction. Parallel lines, it is thns seen, will never meet. 

730. One line is said to be perpendicular to another 
when the adjacent angles formed by the two lines are equal. 

731* An Angle is the opening between two lines which 
diverge from a common point. 

732. A Right Angle is an angle form- 
ed by oae line perpendicular to another; 
as, ABC. 



733. An Acute Angle is an angle 
less than a right angle; as, DEF. 
An Obtuse Angle is one larger than 
a right angle ; as, DEG. 




MENSURATION OF SURFACES. 

734. A Surface is that which has length and breadth 
Hiithout thickness. Surfaces are plane or curved. 

7SS. A Plane Sxirfao^ \^ 9^ surface such that if any two 
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of its po nts be joined by a straight line, every part of that 
Kae will lie in the surfaee. 

736. A Plane Figure is a plane sarface bonnded by 
lines, either straight or curved. 

737. A Polygon is a figure bounded by 
straight lines; as, ABODE. A Polygon 
i f three sides is called a Triangle^ of four ^ 
sides, a Quadrilateral^ etc. 

D 

738. A Diagonal of a polygon is a line joining the 
vertices of two angles not .consecutive. 

739« The Perimeter of a polygon is the sum of its 

sides. 

740. The Area of a plane figure is the number of square 
units in its surface. 

Note. — The principles of mensuration are derived from geometry ; their 
application to practical purposes is usually giTCD f: (irithmetic. 

THE TRIAJSGLl.. 

741. A Triangle is a polygon of three 
si^'es and three angles ; as, ABC. 

74!3» The Base is the side upon which 
it seems to stand; as, AB. The Altitude 
is a line perpendicular to the base, drawn 
^rom the angle opposite; as, CD. 

743. An Equilateral Triangle is a triangle which has 
ita three sides equal ; when two sides are equal it is called 
isosceles ; when its sides are unequal it is called scalene. 

Rule. — To find the area of a triangle^ multiply the base 

by one-half of the altitude. 

Note. — If the three sides are given and not the altitude, take half th« 
wwn of the sides, stibtract from it each side separately, multiply the half sum 
«nd these retfuiinders together, and take the square root of the product. 

1. What is the area of a triangle whose base is 25 rods 
and altitude 18 rods ? Ans. 225 sq. rd., or 1 A. 65 P. 

2. Required the area of a triangle whose base is 75 rods 
and altitude 5t rods. Ans. 13 A. 5*7^? 
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8. Reqaired the area of a triangular field whose base is 
965 rods and altitude 576 rods. • Arts, 1737 A. 

4. What is the area of a field whose sides are respectively 
20, 30, and 40 chains ? Arts. 29 A.. 8 P.—. 

THE QUADRILATERAL. 

744. A Quadrilateral is a polygon having four sides 
and therefore four angles. There are three classes,, the yar* 
allelograrrif trapezoid, and trapezium, 

745. A Parallelogram is a quadrilateral whose opposite 
sides are parallel. The altitude is the perpendicular distance 
between its opposite sides. 

740* A parallelogram which is right-angled 
is called a Rectangle. When the four sides are 
equal it is called a Square, 

747. An oblique-angled parallelogram 
is called a Rhomboid. An equilateral 
rhomboid is called a Rhombus. 



Rule. — To find the area of a parallelogram, multiply the 
base by the altitude. 

1. What is the area of a parallelogram 20 feet long and 
18 feet wide ? Ajis. 40 sq. yd. 

2. A has a rectangular lot 192 chains long and 65 chains 
wide; what is its area? Ans. 1248 acres. 

3. What is the diflference in the area of two lots, one 
being 245 rd. long, 42 rd. wide, and the other 85 chains 
long and 18 chains wide ? Ans. 88 A. HOP. 

748. A Trapezoid is a quadrilateral 
which has two of its sides parallel. Its 
altitude is the perpendicular distance be- 
tween its parallel sides. 

Rule. — To find the area of a trapezoid, multiply <yn/^ 
half the sum of the parallel sides by the altitude, 

!• Required the area of a trapezoid, one side being 120 in., 
tte 9thcr 96 in., and the altitude 48 in. Ans. 36 sq feet. 

2» What is the area o^ a \>T«k.^^'Lo\^,\\i^ «»\de8 being 365 and 
'24 ia., and the altitude %^ m.'t Au&. \\!ci^e»Q,,V^ %^.\\su 
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8. Wiat is the area of a plank 12 feet long, 18 inchefl 
wide at one end, and 12 inches at the other end ? 

Arts, 15 sq. ft. 

4. A farmer has a field in the form of a trapezoid, the two 
parallel sides being 95 and Y5 rods respectively, and the per- 
pendicular distance between them being 65 rods; how much 
land in the field ? Ans, 34 A. 85 P. 

749.- A Trapezium is a quadrilateral 
which has none of its sides parallel. A 
diagonal, as AB, divides the trapezium 
into two triangles. a 

Rule. — To find the area of a trapezium^ divide the trape- 
zium into two triangles by a diagonal^ find the area of 
each triangle and take the sum. 

1. What is the area of a trapezium whose diagonal is 145 
in., and the altitudes Of the triangles, the dfagonal being the 
base, are 30 and 40 inches respectively ? 

Ans. 35 sq. ft. 35 sq. in. 

2. Required the area of a trapezium, the length of whose 
sides are respectively 20, 30, 25, and 35 chains, and the 
length of the diagonal 40 chains. Ans. 72 A. 56 P.—. 

THE CIRCLE. 

750« A Circle is a plane figure bounded 
by a curved line, every point of which is 
equally distant from a point within, called 
the centre. 

751* The curved line is called the cir- 
cumferencCy and a line passing through the centre and end- 
ing in the circumference is the diameter. Half the diameter 
is called the radius. 

752. Rule. — To find the circumference of a circle, muU 
tiply the diameter by 3.1416. 

1. What i« the circumference of a circle whose diameter 
Ib 25 inches? Arut t8 54 in. 
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2* What is the distance around a circular fish-pond, the 
diameter of which is 16 rods? A)u, 50.2656 rd. 

3. A man has a garden in the form of a circle, the diame- 
ter of which is 45 rods ; what is the distance around it? 

Arts. 141.372 rd. 

753* Rule. — To find the diameter of a circle, multiply 
the circumference by ,3183. 

1. What is the diameter of a circle whose circumference is 
40 feet ? Ans, 12.732 feet. 

2. What is the diameter of a water-wheel whose circum- 
ference is 78.54 feet? Ans. 25 feet. 

•754. Rule l.-^The area of a circle equals the circum" 
ference multiplied by one-fourth of the diameter, or the 
square of the circumference multiplied by .07958. 

Rule II. — The area of a circle equals the square of the 
radius multiplied by 3.1416, or the square of tJie diameter 
multiplied by .785398. 

Note. — The area will vary slightly in the decimal figures as we use the 
different rules. 

1. What is the area of a circle whose diameter is 25 and 
circumference 78.54 ? Ans. 490.875. 

2. What is the area of a circle whose diameter is 36 
inches? J?is. 1017.8784 sq. in. 

3. What is the area of a circular garden whose circumfer- 
ence is 180 rods ? Ans. 2578.23 sq. rd. 



755* A square is inscribed in a circle when 
each of its angles is in the circumference. 



o 



Rule. — To find the side of an inscribed square, multiply 
the diameter fty .707106, or multiply the circumference by 
225079. 

1. What is the side of a square that can be cut out of a 
circular board whose diameter is 14 inches ? 

Ans. 9.899 in. 

2» How large a square can be cut out of a circular board 
whose circumference \b ^00 \Tkc\\^%i1 Au?^. i^.Ql58 in. 
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THE ELLIPSE. 

* 75<l« An Ellipse is a plane figure 
bounded by a curved line, the sum of the 
distances from every point of which to 
two £xed points is equal to the line 
drawn through those points and termi- 
nated by the curve. The two fixed 
points are called foci : the line through the foci is the trans- 
verse axis, and a line perpendicular to this passing through 
the centre and terminated by the curve, is the conjugeUe 
axis. 

Rlile. — To Jind the area of an ellipse^ we multiply half 
of the two axes together, and that product by 3.1416. 

1. What is the area of an ellipse whose transverse axis ia 
20 inches and conjugate axis is 16 inches ? 

Ans. 251.328 sq. in. 

2. Required the area of an elliptical mirror whose length 
is 6 feet and breadth 5 feet. Ans, 23.562 sq. ft. 



MENSURATION OF VOLUMES. 

757* A Voluxue is that which has length, breadth, and 
thickness. 

THE PRISM. 

VB8« A Prism is a volume whose ends are 
equal polygons and whose sides are parallelo- 
grams. 

759* The polygons are called bases, the paral- 
lelograms form the convex surface, and the prism 
takes its name from the form of its bases. 

760. The Parallelopipedon is a prism whose base? 
are parallelograms. A cube is a parallelopipedon all of 
whose sides are squares. 

701« Rule. — To find the convex surface of a prism, 
multiply the perimeter of the ba^e by the height. 
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Note. — To find the entire surface we add the area of the bases. 

1. What is the coavex surface of a triangular prism, the 
three- sides of whose base are respectively 6, t, and 8 inches,* 
and height 50 inches ? Ans. 1050 sq. in. 

2. What is the entire surface of the triangular prism given 
In the first problem? Ans, 1090.66 sq. in. 

70!3« Rule. — Tc find the contents of a prism, multiply 
the area of the base by the altitude of the prism, 

1. What are the contents of a square prism whose altitud* 
is 30 feet, and the side of the base 3 feet ? Ans, 210 cu. ft. 

2. Required the contents of a triangular prism, the sidea 
of whose base are each 16 inches, and whose altitude is 20 
inches. Ans. 221t.02 cu. in 

THE PYRAMID. 

763. The Pyramid is a volume bounded by 
a polygon and several triangles meeting in a com- 
mon point. The polygon is called the base, and 
the triangles form the convex surface, 

704* The point at the top is called the vertex , 
the distance from the vertex to the base is thp 
altitude, and from the vertex to the middle of a side is the 
slant height, 

705« Rule. — To find the convex surface of a pyramid, 
multiply the perimeter of the base by one-half the slant 
height, *"• 

1. What is the convex surface of a triangular pyramid 
whose sides are each 4 ft. and slant height 21 ft f 

Ans, 162 sq. ftv 

2. Required the convex surface of a pentangular pyrami*^ 
whose sides are each 5 ft. and slant height 60 ft. 

Ans, Y50 sq. ft. 
760. Rule. — To find the contents of a pyramid, mubi' 
ply the area of the base by one-third of the altitude, 

1. Required the contents of a pyramid whose base la J 
ft. squarCf and whose «Al\l\i^^ \^ ^^^. Au«, I4t2 cu. ft 





THE CYLINDER. S8d 

2. Required the cod tents of a pyramid whose base is a 
triangle, each side of which is 8 ft., and the altitude of the 
pyramid 69 ft. Ans. 637.3 1 6 cu. ft. 

THE CYLINDER. 

707* The Cylinder is a round body of uni- 
form diameter with circles for its ends. The 
two circular ends are called bases. 

768. The Altitude of a cylinder is the dis- 
tance from the centre of one base to the centre 
of the other. 

769. Rule. — To find the convex surface of a cylinder, 
multiply the circumference of the base by the altitude. 

1. What is the convex surface of a cylinder, altitude 12 
ft. and diameter of base 6 ft.? Ans. 226.1952 sq. ft. 

2. What is the convex surface of a cylinder 40 feet long 
and 15 feet in diameter? Ans, 1884.96 sq. ft. 

770« Rule. — To find the contents of a cylinder, multiply 
the area of the base by the altitude. 

!• Required the contents of a cylinder 60 feet long and 
8 feet in diameter. Ans. 3015.936 cu. ft. 

2. Required the contents of a cylindrical log 12 feet long 
and 6f feet in diameter. Ans. 418.88 cu. fL 

THE CONE. 

771. A Cone is a volume whose base is a 
circle, and whose convex surface tapers uniformly 
to a point called the vertex. 

772. The Altitude of a cone is the distance 
from the vertex to the centre of the base, and 
the slant height is the distance from the vertex 
to the circumference of the base. 

773* Rule. — To find the convex surface of a cone, 
multiply the circumference of the base by one-half the slant 
height. 

17 
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1. What is the convex surface of a cone, the circumfer* 
ence of whose base is 64 inches and slant height 40 inches I 

Arts, 1280 sq. in. 

2. I have a conical haystack whose slant height is 8.25 ft, 
and the diameter of the base 6.5 ft. ; how many square yards 
of canvas will cover it completely ? Arts. 9.35985 sq. yd. 

774. Rule. — To find the contents of a cone, multiply 
the area of the base by one-third of the altitude, 

!• Required the contents of a sugar-loaf, diameter of the 
base being 8 in. and height 18 in. Ans. 301.5936 cu. in. 

2. How many cubic feet in a conical haystack 6 ft. high 
and 20 ft. in circumference ? Ans, 63.664 cu. ft. 

THE FEUSTUM OF A PYRAMID AND CONE. 

775. The Frustum of a Pjrramid is the part 
of a pyramid which remains after cutting off the 
top by a plane parallel to the base. 

776. The Frustum of a Cone is the part of a 

cone which remains after cutting off the top by a 
plane parallel to the base. 

777. Rule. — To find the convex surface of a frustum, 
take the sum of the perimeters or circumferences of the two 
bases f and multiply it by one-half the slant height, 

1. Required the convex surface of the frustum of a square 
pyramid whose slant height is 24 feet, the side of the lower 
basd 12 feet, and upper base 8 feet. Ans. 960 sq. ft. 

2. Required the surface of a frustum of a cone whose 
slant height is 20 feet, diameter of lower base 12 feet, and 
upper base 8 feet. Ans, 628.32 sq. ft. 

778. Rule. — To find the contents of a frustum, take the 
6um of the two bases and the square root of their product, and 
multiply this sum bi/ one-third o/ the altitude of the frustum.. 
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1. What are the contents of the frustum of a sqc^are pyr- 
amid the sides of whose bases are 2 and 8 feet, and whose 
altitude is 15 feet ? Arts. 95 cic. ft. 

SuG.— 224-3»-h V^22 X 3* = 4 + 9 + 6= 19, and this multiplied by 
5 equals 95 cu. ft. 

2. What is the amount of timber in a log which measures 
80 feet in length, the radius of one base being 6 feet and 

of the other 3 feet ? Ans, 5277.888 cu. ft. 

> 

THE SPHERE. 

779. A Sphere is a volume bounded by a 
curved surface, every point of which is equally 
distant from a point within called the centre. 

780. The Diamater of a sphere is a line 
passing through its centre and ending in the 
surface. The radius is half the diameter. 

781. Rule. — To find the surface of a sphere, we multi- 
ply the circumference by the diameter, or square the 
radius and multiply it by 4 times 3.1416. 

1. Required the surface of a sphere whose diameter is 24 
inches. Ans. 1809.5616 sq. in. 

2. Required the surface of a sphere whose diameter is 96 
inches. Ans, 28952.9856 sq. in. 

782. Rule. — To find the contents of a sphere, we multi- 
ply the cube of the diameter 6i/ ^ o/ 3.1416. 

1. Required the contents of a sphere whose diameter is 
6 inches. . Ans. 113.0976 cu. in. 

2. If the diameter of the earth is 8000 miles, what are its 
surface and solid contents ? Ans. Sur., 201062400 sq. mi. 

783* Rule. — To find the size of a cube which may 6« 
' cut from a given sphere, we square the diam,eter, divide- 
by 3, and extract the square root of the quotient. 

1. What is the side of a cube which may be cut from a 
sphere 21 inches in diameter? Ans, 12.124 
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SECTION XIII. 

ARITHMETICAL ANALYSIS. 

Many oi th^e problems are so old, and present such an excellent 
oombinatioD of conditions as to be regarded as classic No one can 
claim to be a good arithmetician, who cannot readily solve them. 
They are named from the first problem in the case, which is the earli* 
est form in which they appeared. 

These problems will be found to afford a most valuable drill for those 
who have time for them. Pupils whose time is somewhat limited may 
omit this section, and also the Miscellaneous Problems. 

CASE L 
Working JProblems. 

1. A can do a piece of work in 4 days, and B can do it in 
6 days ; An what time can both do it ? 

SoLTTTiON. — If A can do it in 4 days, in 1 da^ he can do J of it; and 
if B can do it in 6 days, in 1 day he can do i of it, and they together can 
do J plus i, which is ^^ of it, in 1 ds^y ; hence they will do -j^y of in ^ of 
a day, and they will do |f of it ih ^^y or 2f days. 

2. A can build a boat in 8 days and B in 1 2 days ; in what 
time can they together build it? Arts. 4|^days. 

8. A quantity of flour lasts a man and wife 9 days, and 
the wife alone 21 days ; how long would it last the man 
alone ? Ans. 13^ days. 

4. A, B, and C can mow a field in 8 days, A and B can 
do it in 12 days, B and C in 15 days; in what time could 
each alone do it? Ans, A, 11|; B, 40; C, 24. 

CASE II. 
Laboring Problems* 

1. A receives $3 a day for his labor, and pays $1 a day for 

« 

his board, and at the expiration of 50 days has saved %\ ; 
how many days was he idle ? 

SoLTmoN. — Had he labored the 60 days he could have saved 50 times 
|2, or $100, hence he lost by his idleness $100 — $70,.or $30. Each day 
be was idle he lost $3, hence to lose $30 he must have h^n idle a«( many 
Hayv as $S is rental ned Xhmf^ \r\ %^^, 'wVvcV \*>\^ ^w:^^. 
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2. A agrees to labor for $2.50 on condition that he shoald 
forfeit 50 ct. every day he is idle ; at the end of 100 days he 
receives $l90 ; how many days was he idle ? " Ans, 20. 

3. A boy agreed to carry l50 oranges to market for 1^ ct. 
each, on condition that he should forfeit 4 ct. for each one he 
ate ; he received $l.tO ; how many did he eat ? An8, 10. 

4. A girl agreed to carry 80 glasses to the depot for 2| 
cents each, on condition that she should forfeit 12^ ct. for 
every one she broke ; she received 20 ct.; required the num- 
ber she carried safely. Ans, 68. 

CAS£ III. 
Sea Water l^rohlenis. 

1. If 80 lb. of sea water contain 2 lb. of salt, how much 
fresh water must be added to these 80 lb. so that 10 lb. of the 
new mixture may contain ^ of a pound of salt ? 

SoLUTioi^. — If 10 lb. of the mixture contain \ lb. of salt, to contain 

1 lb. of salt will require 6 times 10 lb. or 60 lb. of the mixture, and to con- 
tain 2 lb. of salt it will require 2 times 60 lb., or 120 lb. ; hence there 
must be added 120 lb. — 801b., or 40 lb. 

2. If 100 lb. of sea water contain 3 lb. of salt, how much 
wateir must be added to these 1 00 lb. so that 20 lb. of the new 
mixture may contain ^Ib. of salt? Arts. 201b. 

3. In a mixture of silver and copper consisting of 60 oz. 
there are 4 oz. of copper ; how much silver must be added 
that there may be J oz. of copper in 12 oz. of the mixture ? 

Ans, 12 oz. 

4. In a mixture of gold and silver consisting of 100 oz. 
there are 6 oz. of silver ; how much gold must be added that 
there may be |oz. of silver to 10 oz. of gold ? Ans, 56 oz. 

CASE IV. 

Cow Problems. 

\m Suppose that for ej^ery 4 cows a farmer has he shoul<i 
plow an acre of land, and allow one acre of pasture for every 

2 cows ; hvw many cows could he keep on 30 acres ? 

Solution. — If for 4 cows he plows 1 acre, for 1 cow he plows J of an 
acre ; and if for 2 cows he pastures an acre, for 1 cow he pastures J of 
an acre; hence 1 cow requires J + J or } of an acre, and on 30 acres he 
ooald keep as many cows as J is contained times in 30, or 40 cows. 
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2. Suppose that for everj 5 cows a farmer has he plows 1 
acre of land, and allows 1 acre of pasture for every 4 cows^ 
how many fcows could he keep on 54 acres ?• . Ans, 120 cows. 

8. Suppose that for every 6 cows a farmer has he plows 3 
acres, and pastures 2 acres for every 10 cowsj how manj 
cows could he keep on 64 acres? Ans. 120 cofvs. 

4. A farmer has 110 acres ; he plows 3 acres for 7 cows and 
pastures 4 acres for 9 cows ; how many cows did he keep, 
and how many sheep, if f of the number of cows equals | of 
the number of sheep ? Arts, 126 cows; 210 sheep. 

CASE V. 
Combination JProblems* 

1. A has $80 in gold and silver, and for every $3 of gold 
he has $2 of silver ; how much gold must be added that for 
every $4 of gold there may be $2 of silver? 

Solution. — Since the gold is to the silver as 8 to 2, we find there are 
$48 of gold and^32 of silver. After the addition to the gold, there will 
be twice as much gold as silver, hence there will be 2 times $32, or $64 
of gold, and hence there was added $64 — 1>48, or $16 of gold. 

2. A boy has 150 apples and pears, and he has twice as 
many applo^ as pears; how many apples must he buy to 
have three times as many apples as pears ? Ans, 50. 

B. A farmer has 100 ducks and geese; for every 2 ducks 
he has 3 geese ; how many ducks must he buy that he may 
have 2 ducks to 1 goose ? Ans. 80. 

4. A drover has 280 animals, consisting of horses and 
cows ; and for every 3 horses there are 4 cows ; how many 
cows must he sell that there may be 4 horses to 3 cows? 

An8. 70. 

CASE VI. 
Fish I^roblenuf* 

1. The head of a fish is 20 inches long, the tail is as long 
as the head and ^ of the body, and the body as long as the 
bead and tail both ; required the length of the fish. 

Solution. — By the conditions, J of the length of the body, plus 20 
inches, equals the length of t\ie lai\, ^Mid \,Vk\&, ^loa 20 inches, the length 
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of the head, equals i of the length of the body, plus 40 inches, which 
equals i of the length of the body ; then | of the length of the body 
minus i of the length of the body, which is ^ of the length of the body, 
equals 40 inches ; the length of the body equals 2 times 40 inches, or 80 
iiiches, and since the body is as long as the neadand tail both, the length 
of the fish equals twice 80 inches or 160 inches. 

2. The head of a fish is 24 inches long, the tail is as long 
as the head plus ^ of the length of the body, and the bod^ is 
as long as the bead and tail both ; required the length of the 
fish. Ans, 144 inches. 

b. The tail of a fish weighs 12 ounces, the head weighs as 
much as the tail plus ^ of tbe body, and the body weighs as 
much as the head and tail both ; Required the weight of the 
fish. Ans,' ^4: oz. 

4. The tail of a fish weighs 36 ounces, the head weighs 12 
ounces more than the tail plus | of the body, and the body 
weighs as much as the head and tail ; required the weight 
of the fish. Ans. 17^ lb. 

CASE vn. • 

Boat Problems. 

!• Twelva men hire a boat for sailing, but by taking in 8 

more persons the expense of each is diminished by $^ ; what 

did the boat cost 7 

Solution. — If the expense of 1 is diminished $}, the expense of 12 is 
diminished 12 times $J, which is $6, which the 8 men pay. If 8 men 
pay $6, one man pa^s \ of $6, which is $}, and 12-f- 8, or 20 men, pay 
20 times $|, which is $15. Hence they paid $15 for the boat. 

2* Sixteen men hire a coach for a certain sum, but bytak. 
ing in 4 more persons the expense of each is diminished $^ ; 
what did they pay for the coach? Ans. $10. 

3. A company of 12 persons agree to buy a manufactory, 
bat 4 of the company withdrawing, the investment of eateh is 
increased $480 ; what did the manufactory cost? 

Ans. $11520. 

4. A company of 50 persons engage dinner at a hotel, but 
before paying the bill 10 of the company withdraw, by whicb 
each person's bill was increased 25 ct.; what was the bill 7 

Ans. $50. 
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CASE vm. 

Coach Problenis. 

1. How far may a person ride in a coach going at tKeratf 
of 12 miles an hoar, provided he is gone but 10 houiB, and 

. walks back at the rate of 8 miles an hour ? 

Solution. — If he goes 12 miles an hour, he will go 1 mile in ^ of an 
hour, and if he returns 8 miles an hour, he will return 1 mile inf of an 
hour; hence to go and return a mile, takes ^-\- J, or ^\ of a hour. There- 
fore in 10 hours he can go and return as many miles as /^ is contained 
times in 10, or 48 miles. 

2. How far may a person ride in a carriage, going at the 
rate of 8 mi^es an hour, provided he is gone 11 hours and 
walks back at the rate of 3 miles an hour ? Arts, 24 mi. 

8. How far may I ride in the cars, going at the rate of 24 
miles an hour, supposing I am gone 14 hours, and return at 
the rate of 4 miles an hour ? Ans. 48 miles. 

4. A boat whose rate of sailing is 12 miles an hour sails 
down a river whose current is 3 miles an hour ; how far 
may it go that it may be gone 16 hours ? Arts. 90 miles. 

CASE IX. 

AniniaZ JProblemSf First Class. 

1* A farmer bought a certain number of sheep for $400 ; 
had he bought 20 more for $3 less each they would have 
cost $500 ; how many did he buy ? 

SoTiUTiON. — By the conditions of the problem, the 20 more at $3 less 
each, cost $500 — $400, or $100, hence one at $3 less each cost ^ (^ 
$100, or $5, hence the price of those purchased was $5-{-$3, or $8; and 
since all cost $400 he purchased as many as $8 is contained times in 
$400, which are 50. 

2. A farmer bought a certain number of cows for $1000 ; 
had he bought 22 more for $5 less each they would have 
cost $1440; how many did he buy? ^ Arts. 40. 

3. A drover bought a certain number of horses for $4500; 
had he bought 10 more at $15 more each they would hare 
cost $6150 ; how many did he buy? Ans. 30. 

4. A drover bought a certain number of mules for $18000; 
had he bought 15 more at $20 less each they would have 

eoat $20700; how many d\d\ife\i\rj*l Ans. 90. 
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CASE X, 

Cup and Cover Problems* 

1. A person has 2 silver cups, and only one cover for 
both. The first cup weighs 12 ounces. If the first cup be 
covered, it will weigh twice as much as the second, but if 
the second cup be covered it will weigh 3 times as much as 
the first; required the weight of the second cup and cover. 

Solution. — By the last condition of the problem 3 tiroes 12 ounces, 
or 36 ounces, equals the weight of the second cup and cover, which, 
added ix) 12 ounces, the weight of the first cup, equals 48 ounces, the 
weight of the two cups and the cover. By the second condition of the 
problem, twice the weight of the second cup equals the weight of the 
first cup and cover, which, added to the weight of the second cup, equals 
3 times the weight" of the second cup, which equals the weight of all, oi 
48 ounces. If 3 times the weight of the second cup equals 48 ounces, 
etc. 

2. A farmer bought a horse, colt, and saddle; if the horse 
be saddled it will be worth 4 times as much as the colt, and 
if the colt be saddled it will be worth ^ as much as the 
horse ; what is the value of each, if the colt is worth $60 ? 

Ans, Horse, $225 ; Saddle, $15. 

3. A man bought a house, store, and barn ; the barn cost 
$1200, the house and store cost 5 times as much as the barn, 
and the store cost; ^ as much as the house and barn; required 
the cost of each. Ans, House, $4200; Store, $1800. 

4. A lady has two silver cups and only one cover for both ; 
the first cup weighs 20 ounces, and if the first cup be cov- 
ered it will weigh 3 times as much as the second, but if the 
second cup be covered it will weigh 4 times as much as the 
first ; required the weight of the second cup and cover. 

Ans, Cup, 25 oz. ; cover, 55 oz. 

CASE XI. 

Chess Problems. 

1. A, at a game of chess, won $120, and then lost ^ of 
what he had, and then found he had 3 times as much as at 
first ; how much had he at first ? 

Solution. — ^Afler losing J there remained f of what he had after 
winning, which was 3 times what he had at first, and once what he had 
*t first IS J of what b«» then hnd : hence th« difference hptwpip.n ^«s\d \ 
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of what Le had after winning $120, equals what he had increasotl hii 
money ; hence f of what he had after winning equals $120, and i of 
whal he then had, which is what he at first had, is J of $120, or $40. 

2. A lady at a game of chess won $450, and then lost ^ 
of what she bad, and then found she bad 4 times as much as 
at firet ; how much bad she at first ? Arts, $90. 

3# A merchant lost $1400 of bis stock, and the next year 
gained | as much as remained, and then bad | as much as 
ft*, first ; bow much was bis stock at first ? Ans. $2400. 

4. A and B in business lost $2600, and tbe next yeai 
gained f as much of their stock as remained, and then had 
I as much as at first ; bow much bad each at first, their 
shares being as 2 to 3 ? Ans. A, $2000 ; B, $3000. 

CASE XII. 

Animal I^roblenis, Second Class. 

\. A man bought a number of sheep for $1200; 20 of 
them having died, be sold | of tbe remainder for cost and 
received $600 ; bow many did be buy ? 

Solution. — If | of the remainder cost $600, } of the remainder coet 
$200, and | of the remainder cost $800. Since all cost $1200, the 20 
cost $1200— $800, or $400, hence one cost $20, and for $1200 he bought 
60. 

2. A farmer bought a number of bens for $37.50 ; 18 of 
ibem having died, be sold f of tbe remainder for cost and 
received $19 ; bow many did be buy? Ans, 75. 

3. A drover bought a number of cows for $6250 ; 50 of 
them having died, be sold f of tbe remainder for cost and 
received $3000; bow many did be buy? Ans. 250. 

4. A bought a number of horses, and having lost 20, he 
sold f of tbe remainder for cost and received $3360, whicl 
«^as $7440 less than all cost; bow many did he retain? 

Ans. 42. 

CASE xni. 

Partnership Problems* 

1. Two men, A and B, are in partnership and gain $1600; 
A owns \ of tbe stock, plus $2400, and gains $10( ; required 
the whole «toek and p\iaTft o^ ^,ac\\. 
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Solution. — If A had owned J of the stock, his gain would have been 

tof $1600, or $400, hence the $2400 must gain the difference between 
1000 and $400, which is $600. If $2400 gains $600, to gain $1 requires 
14, and to gain $1600 will require 1600 times 4, or $6400, etc. 

2. A and B, in partnership, gain $1650 ; A owns | of the 
stock, plus $300, and gains $150 ; required the whole stock 
and share of each. Ans. A% $2500 ; B's, $3000. 

3. C and D, in partnership, gain $800 ; C owns | of the 
stock, lacking $18000, and D's gain is $560 ; required the 
entire stock and share of each. 

Ans. C% $12000; D's, $28000. 

4. A, B, and C, in partnership, gain $480 ; A owns ^ of 
the stock, plus $500, B's gain is $120, and C's $210; re- 
quired the stock of each. 

Ans. A's, $2500; B's, $2000; C's, $3600. 

CASE XIV. 

Fox and Mound Froblems* 

1. A fox is 80 leaps before a hound, and takes 4 leaps 
while the hound takes 2, but 2 of the hound's leaps equal 5 
of the fox's ; how many leaps will the hound take to catch 
the fox ? 

Solution. — For the fox to run as fast as the hound he must take 5 
leaps while the hound takes 2, but he only takes 4 while the hound 
takes 2, hence the hound gains 5 minus 4, or 1 leap of the fox in taking 
2 leaps, and to gain 80 of the fox's leaps he must take 160 leaps. 

2. A hare is 120 leaps before a hound, and takes 5 leaps 
while the hound takes 3, but 3 of the hound's leaps equal t 
of the hare's; how many leaps will the hound take to catch 
the hare? Ans, 180. 

3. A thief is 240 steps before an officer, and takes 5 steps 
to the officer's 4, but 2 of the officer's equal 3 of the thiefs ; 
how many steps will each take before the thief is caught ? 

Ans. Officer, 960 ; Thief, 1200. 

4. A boy is 95 steps betore a man, and takes 3 steps to the 
man's 2, but 3 of the man's equal 6 of the boy's ; how many 
steps will each take before being together ? 

Ans. Man. 190; Boy, 2^5. 
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CASE XV. 
Onme Problems^ First Class* 

1. What is the time of day, provided ^ of the time past 
midnight equals the time to noon ? 

Solution. — By the conditions of the problem, \ of the time past mid- 
night, plus I of the time past midnight, which is | of the time past mid* 
night, equals the time from midnight to noon, which is 12 hours ; then 
J of the time past midnight equals J of 12 hours> or 3 hours, and } of 
the time past midnight equals 9 hours; hence it is 9 o'clock in the 
morning. 

* 

2. What is the time of day, if \ of the time past noon 

equals the time to midnight? Ans. 10 P. M. 

3. Required the time of day, supposing that the time past 
midnight equals ^ of the time to noon. Arts. 4 a. m. 

4:. Required the time of day, provided the time past noon 
equals f of the time to midnight. Ans. 48 min. past 4 p. m. 

5. Required the time of day if | of the time past midnight 
equals the time to midnight again. Ans. 3 p. m. 

CASE XVI. 

Age Problems^ First Class* 

1. A is 40 years old and B is 10 years old ; in how many 
years will A be 3 times as old as B ? 

Solution. — At the required time, 3 times B's age will equal A's age, 
then 3 times B's age, minus once B's age, which is 2 times B's age, 
equals the difference between their ages, which is 40 — 10, or 30 years, 
and once B's age at that time is J of 30 years, which is 15 years. Hence, 
when B is 15 years old, A's age will be 3 times B's, but B is now 10 yr. 
old, hence in 15 — 10, or 5 years, A will be 3 times as old as B. 

2. A is 28 years old and B is 4 years old ; in how many 
years will A be 3 times as old as B ? Ans, 8 yr. 

3. M is 24 years old and N is 48 years old ; in how manj 
years will M be ^ as old as N ? Ans, 8 yr. 

4. Mary is 18 years old, which is f of her aunt's age; 
how long sin 30 the aunt was twice as old as Mary ? 

Ans, 6 yr. 

5. Henry is 20 years old, which is ^ of his uncle's age ; 

bow long sinse the unde'a age was 2^ times Henry's ? 

Aa%. 10 yr. 
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CASE XVII. 

Time I^roblefns, Second Class* 

1* What time after 2 o'clock are the hour and minate 

hands of a clock together ? 

Solution. — The minute-hand gains on the hour-hand 12 — 1, or 11 
spaces, in going 12 spaces ; hence to gain 1 space it must go ^ of 12 
spaces, which is {^^ or l^r spaces, and to gain 2 spaces, the distance 
they are apart at 2 o'clock, it must go 2^j; spaces, which requires 10^^^ 
minutes ; hence the time is lOj^f minutes past 2. 

2. At what time between 4 and 5 o'clock are the hour and 
minute hands of a watch together ? Ans. 21^ min. past 4. 

^ At what time between t and 8 o'clock are the hour and 
minute hands of a watch together ? Ans. 38-j^ min. past t. 

4. In ho\'9«manj minutes after 4 o'clock will the hour and 
minute hands be 5 minute-spaces apart? 

Ans. 163^ min.; 213^ min. * 

5. In how many minutes after 4 o'clock will the hour and 
minute bands be 5 minutes of time apart ? 

Ans. 16^j min. ; 26^ min. 

CASE xvm. 

Age JProblems, Second Class, 

!• A's age is 4 times B's age, but in 10 years A's age will 
be 2 times B's age ; required the age of each. 

Solution. — B7 the first condition of the problem, 4 times B's age 
equals A's age, hence the difference of their ages is 3 times B's age, and 
once B's age equals J of the difference of their ages ; in 10 years, 2 times 
B'fl age equals A's age ; hence B's age then equals the difference of their 
ages. Therefore, 10 years is the difference between J of the difference of 
their ages, and the differen^ce of their ages, or f of the difference of their 
ages ; and |, or the difference of their ages is f of 10, or 15 years. If 3 
times B's age, which equals the difference of their ages, equals 15 years, 
B's age is J of 15 years, or 5 years, and A^s age is 4 times 5, or 20 years, 

2. C is 4 times as old as D, but in 12 years C will be 3 
times as old as D ; how old is each ? Ans. 24 yr. ; 96 yr. 

3. K is ^ as old as S, but in 14 years he will be ^ as old ; 
what is the age of each ? Ans. R's, 14 yr. ; S's, 42 yr. 

4. Six years ago when I first met Mr. Wilson I was J as 
old as he, but now I am ^ as old ; what is the age of each 1 

AuB. My age, l^yt.\ "^fix.^^^^^^ll^^ 
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SECTION XIV 

MISCELLANEOUS PROBLEMS. 

These problems are designed both to test the pupils' knowledge af tht 
subjects studied and their powers of reasoning. They afford a good 
review of the work, and are to be used according to the needs of the 
pupil and the judgment of the teacher. 

1. Find the greatest common divisor of 847, 1331, and 
I6t3. ' Ans, 121. 

2* Find the least common multiple of t8, 156, 260, and 
520. Ans. 1560. 

3. What is the value of |+|+i diminishe& by i+J+ 
& ? Ans, Ij^. 

4. What is the value of ^^+^J—^f divided by |4.4-_|y 

Ans. HI. 

6. Find the value of || x ^ X if divided by |f x i| X ^ 

Ans. 1-^. 

6. What part of 3| is 2| ? Of t| is 5^^? -^ns. i|; |. 

7. Add di of I ?|, and i of ^. Ans. 1 

8. Add i of 13|, ^ of 2f , and ^ of 3f Ans. 4^. 

• 9. Subtract | of f of 9^ from — ^ of f of 56. Ans. ll^^. 

18 

10. Multiply I of |i of 3I by 24t8j of ]i. ^na. 4| 

11. Multiply 1^ of ^ by I of ^ of -?! of 100. 

Ans. 9.^^. 

12. (t±i- ^) -5- (3 X ^)= what ? 
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H 



14. What number, when multiplied bj (&0--4^+;^) 
will give the product 13^^ ? . Ans. f 



io.^-2^ 



Ans. 5f|- 



_ 40 31.164 9.8 U . noi ^f I. *? 

6.6| IS.lf 16^ 2.3J ^ ^ 4.28^ 
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17. Divide (.101 + .6i-.3i)x ^ by .8 ^ 



-4ns. 4 t-g^. 



12 "^ fi 



^ns. .05225. 

18. How many miles in 1580 chains ? Ans. 19| miles. 

19. How many dollars in £24 16 s. 9 d.? Ans, $120.8t. 

20. How many pounds Troy are there in 432 pounds 
A.voirdupois ? -4ns. 525 lb. 

21. In 752 gallons of wine measure how many gallons of 
the old beer measure ? Ans. 616 gal. 

22. How many days from January 1st, 1860, to January 
1st, 1885 ? -4ns. 9132. 

28. On what day of the week did the 19th century begin? 

-4ns. Thursday. 

24. If a telegram is sent from Philadelphia, 75° 9' 5^' W. 
long, to San Francisco, 122° 26' 15'' W., at 9h. 30 min. p. m., 
at what hour will it be received at the office in San Fran- 
cisco ? -4ns. 6 h. 20 min. 51^ sec. p. -m. 

25. A turnpike 40 ft. wide was run through a township ; 
now many acres per mile did it occupy ? Ans, 4f | A. 

26. Mr. Jones has a cylindrical cistern 8 ft. 6 in. in diame- 
ter, and 5 ft. 9 in. deep ; how many hogsheads of water does 
it contain ? Ans, 38.74+ hhd. 

27. The house to which the above cistern belongs is 40 ft. 
long and 34 ft. wide, the eaves projecting 6 in. on each side, 
and all the water falling on the roof is conducted to the cis- 
tern; to what depth would it be filled by a shower in which 
J of an inch of raic falls, and how many inches of rain would 
fill the cistern ? Ans. 1 ft. 10^-4- in 2^^ In. 
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28. 295 is 62|% of what number? Ans. 472. 

29. What is 33^% of 4^ ; also |% of f^ ? An& 1|; yf^. 
80. A lady lost $750, which was 25% of what she thai 

bad; how much had she at first? Ans, $3750. 

31. What per cent, of 3f is f ; and what per cent, of 3^ 
is If? ' Ans. 16|%; 25%. 

82. What is the interest on $680 for 5yr. 10 mo. 12 da. 
at 7 per cent.? Ans. $279.25. 

38. Whatprincipal willin 5yr. 10 mo. 15 da., at 6%, give 
$456.84 interest ? Ans. $1296. 

34. In what time will $4080, at 5 per cent., give $668.10 
interest ? Ans, 3 yr. 3 mo. 9 da. 

35. At what per cent, will $9876, in 6yr. 2 mo. 12 da., 
give $5510.808 interest? Ans, 9%. 

36. What are the contents in liquid measure of a tin pan, 
whose height is 5 inches, upper diameter 17 inches, and 
lower diameter 9 in.? Ans. 2^+ gal. 

37* I have a bin 8 ft. 3 in. long, 3ft. 6 in. wide, and 4ft. 
9 in. deep, filled with corn in the ear ; how many bushels 
are there (Art. 371, note), and how many bushels when 
shelled, if 2 bushels on the ear make 1 bushel when shelled ? 

Ans, 87|g bu.; 43yVu ^u. 

88. What is my annual rate of profit on a ten-acre wood- 
lot, which cost $100, the yearly growth of wood averaging 1 
cord to the acre, and the market price $4.25 a cord, the 
cutting and hauling costing 75/ a cord? Ans, 35%. 

39. I have a yard 100 feet square, which I wish to pave, 
making a flagged walk 6 ft. wide around the outside at 75/ 
a square yard, and paving the rest with bricks at $9 ^ M., 
allowing 4 bricks to the square foot ; what will be the whole 
cost? Ans. $466.78. 

40. Mr. Snyder has a garden containing If acres, whose 
width is 180 ft.; it is enclosed with a brick wall 8 ft. 6 in. high 
and 9 in. thick, in which there are 2 doors, each 6 ft. 3 in. bj 
4 ft., and a gateway 12 ft. wide ; what will be the cost of the 
wall at $10 ^ M. for the bricks, and $2 ^M. for the labor ? 

A.u«. tl698.74e 
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41. A sold 20% of his land to 6, and 25% of the reoiain 
der to C, and then had 120 acres ; how much had he at first 7 

Ans. 200 acres. 

42. A man bought 40 shares of ftcock, which is 25% of 
what he already had ; now if he sells 80 shares, the remain- 
der is what per cent, of his first number ? Ans. T5%. 

43. The sum of A's and B's money is $2800, and 25% of 
A 'b equals 33^% of B's ; how much has each ? 

Ans, A, $1600; B, $1200. 

44. A sold two dwellings for $3600 each ; on one he gained 
20%, and on the other he lost 20% ; what was his gain 
or loss ? Ans, Loss, $300. 

45. Cynthia's money is 25% more than Florence's money ; 
then Florence's money is how many per cent, less than Cyn- 
thia's? A71S. 20%, 

46. Miss Poole sold her piano for $360, and cleared ^ of 
this money ; what % would she have gained by selling it 
for 5% more than she received? Ans. 26%.. 

47* A man owns 80 shares of bank stock, at $50 each ; the 
company declares a 5% dividend, payable in stock; how 
many shares will he then own ? Ans. 84 shares. 

48. Mrs. Clark receiv-es $300, payable in stock, as her 
share of a 4 per cent, dividend ; how many shares, at $50 
each, will she then own? Ans. 156 shares. 

49. Mrs. Davis received 10 shares and $45 in money as 
her share of a 5% dividend; how many shares, at $50 each, 
did she then own ? • Ans. 228 shares. 

50* Miss Willard sold her house and lot for $5000, re- 
ceiving \^ as much for the house as the lot ; on the lot she 
gained 4 per cent, and on the house lost 4 per cent. ; what 
was the gain or loss ? Ans. No gain or loss. 

61« A sold B 40 sheep, which was 50% of what B already 
had and 25% of what A had remaining; A afterward sold 
B 40 more ; now what per cent, of B's number equals A's 
number? Ans. 15%. 

52. William gave 80 words to Mary to ^pell, which was 
66|% of the number Mary gave William: now if she had 
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given 40 less and he 40 more, what per cent, of those he gavt 
would equal what she gave ? Ans. 66§%. 

53. Mr. B exchanged 56 shares of bank stock ($50), at 
2^% discount, for 40 shares of gas stock ($100), at 1^1 
premium, paying the balance in cash ; how much cash did 
he pay ? Ans. $1330. 

54. Harold bought 30 shares of stock, $50 each, at 9T% ; 
he sold J of it at 99^%, and the remainder at 101^% ; what 
did he gain ? Ans. $57.50. 

55. A broker bought for me 45 shares of stock ($50), at 
48|; what did it cost me, brokerage ^% ? Ans. $2199f. 

56. My agent bought some horses for me ; he paid $250 
for keeping, his commission was $315, and entire bill 
$15625 ; what was the rate ? Ans. 2j^%. 

57. I sold goods on commission at 6% through a broker 
who charged me 2%; my commission after paying the 
brokerage was $468 ; required the sum paid to my employ- 
ers. ^718. $10998. 

58. An agent buys goods on commission at 2^%> charging, 
l^^o for the money; the agent charges his employer $224; 
what was the amount of goodrf bought ? Ans. $5600. 

69, An agent receives 4% commission and 2^% for guar- 
anteeing payment ; he remits to his employer $1480 ; what 
does the agent receive ? Ans. $520. 

60. The amount of a certain principal for a certain time 
at 4% is $819, and at 8% for the same time is $988; 
required the time and the principal. Ans, 6^yr. ; $650. 

61. What is the difference between the true discount and 
the bank discount of $1200 for 2 years, 9 months, 15 days 
at 8 per cent. ? Ans. $49.13. 

62.. A man owes $1800, ^ of which is due in 1 yr., ^of the 
remainder in 2 yr., and the remainder in 3 yr.; required the 
present value, money worth 6%. Ans. $1610.225. 

68. Required the difference between the simple interest 
and compound interest o^ $800 for 16 years, 8 months, at 
6* per cent. ^ns. $513.5T 

Si, Required the coal o^ b^ '^ mo ^t^W. ow ^Mladelphia. 
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exchange at |% discount, which will pay a debt of $950, 
money worth 6%-. Ans, $928 15. 

65. My agent sold $6000 worth of goods on commission 
at 3%, and remits to me the proceeds in a draft bought at 
^% premium, which I. sell at |% premium; what did the 
goods bring me in ? Ans. $5834.41. 

66. Wishing to pay a debt of $960 in Boston, I bought a 
draft in New York for 2 mo., interest at T%, exchange at a 
premium of J% ; what was the cost ? Ans. $949.44. 

67. A, B, and C in partnership gained $3600 ; A*s stock 
was $5000, B's $6000, and C's gain $1400; required C's 
stock and A's and B's gain. 

Ans. C% $t000; A% $1000; B's, $1200. 

68. A, B, and C enter into partnership with a capital of 
$240000; A's stock was $65000, B's gain $3400, and C's 
gain $3600; required A's gain and B*s and C's stock. 

Ans. A's gain, $2600 ; B's stock, $85000 ; C's stock, $90000. 

69. A's capital was in trade 10 mo., B's 15 mo., and C^s 
18 mo. ; A's gain was $1250, B's gain was $1500, C's gain 
$1350, and the whole capital $6000 ; what was the capital 
of each? Ans. A% $2500; B's, $2000; C's, $1500. 

70. A and B agree to do a piece of work for $310 ; A 
sends 20 men for 12 days and B sends 25 boys for 15 days; 
what shall each receive, if 3 men do as much as 5 boys ? 

Ans. A, $160; B, $150. 

71. A, B, and C entered into partnership and gained 
$740; A had $1200 in trade 9 mo., B $1400 in trade 8 mo., 
and C $1500 in trade 10 mo.; what was the gain of each? 

Ans. A% $216; B's, $224; C's, $300. 

72. A borrowed $1200 for 6 mo. and $1500 for 8 mo. ; at 
the end of 4 mo. he paid $2000 ; when, in equity, should the 
remainder be paid ? Ans. 1 yr. 4 mo. 

73. A has a sum of money consisting of 3-cent, 5-cent, 
and 25-cent pieces, which he wishes to exchange for lO-cent 
pi<»ces ; how many of ea^h kind must he take ? 

Ans. 15 3-ct. ; 3 5-ct.; 8 25-ct. 

74. A man has bank-notes of $2, $5, $20, and $50, which 



404 NORMAL WRITTEN ARITHMETIC. 

he wishes to exchange for 54 ten-dollar notes ; how Jianj 
must he exchange of each kind ? 

Ans. 30 $2 ; 12 $6 ; 6 $20 : 6 $50. 

75. A boy has 400 apples in a basket, which he takes ont 
and arranges in a row two feet apart, the first apple beiog 
2 ft. from the basket ; how far did he travel, stopping at last 
at his basket? Ans. 320800 ft. 

76. What is the distance between the opposite corners of 
a parallelopipedon 20 inches long, 15 inches wide, and 12 
inches high ? Ans, 27.73 in. 

77. A has a circular garden whose diameter is 15 rods, 
and B has a circular garden whose area is 2^ times as great ; 
what is the diameter of B's garden ? Ans. 25 rods. 

78. A and B start from one corner of a field one inile 
square ; A goes by the walk around and B goes straight 
across to the* opposite corner, where they meet ; how much 
farther did A go than B ? Ans, 187.452 rods. 

79. A man has a lot of land 32 rods long, which contains 
one acre ; required its width. Ans, 5 rods, 

80. A garrison consisting of 960 men was pj'ovisioned for 
8 months, but at the end of 6 months they dismissed so many 
men that the provisions lasted 6 months longer ; how many 
men were sent away ? Ans. 640. 

81. How many square inches in the entire surface of a 
cube whose dimensions are 15 inches? Ans. 1350. 

82. Divide $5000 among A, B, and C, so that A shall have 
§ as much as B, and C shall have f as much as A and B 
both. Ans. A, $1200 ; B, $1800 ; C, $2000. 

83. A has a circular garden and B a Hquare one ; the dis- 
tance around each is 64 rods ; which contains the most land, 
and how much? Ans. A% 69.939 sq. rd. 

84. Two men, A and B, gain 12^% on their stock, and then 
20% of A's gain equals $520, and f of B's stock equals | of 
A's; what is the stock of each? Ans, $20800; $23400. 

85. A bought stock 25 per cent, below par and sold it 20 
per cent, above par ; how much dii he invest, if he gained 

$1920? ^^' $3200 
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86. A at a game of chance won a certain stam, then lost | 
as mach as he won, and then won ^ a,H much as he lost, and 
had $24 more than at first ; how much did he win at first ? 

Ans. $48. 
87» A and B lost $1680, and next year gained | as much 
as remained, and then had | as much as at first ; how much 
'had each at first, if | of A's equals f of B'& ? 

^ns. A, $1792; B, $1668. 

88. Mary has a circular garden, and Sarah has a square 
one, and they each contain 4 acres ; how much farther around 
is one than the other? Ans. 11.514 rods. 

89. Thompson asked for flour 20 per cent, more than cost 
but sold it for 90 per cent, of the price asked ; what did he 
gain per cent.? Ans. S%. 

90. What must I ask for goods which cost 40 cents a 
yard, that after falling 33^ per cent. I may gaii> 10% on the 
value? Ans. 66/. 

91. If I retail flour at a gain of 25%, and sell at wholesale 
for 4% less than at retail, what is my gain per cent, at 
wholesale? -4?is. 20%. 

92. A and B constructed 428 miles of railroad, and 3 times 
the number of miles A made, plus 32 miles, is to 4 times the 
number B made, minus 24 miles, as f to | ; how many miles 
did each build ? Ans. A, 224 ; B, 204. 

93. B's loss at wholesale was 5 per cent., and his retail 
price was 20 per cent, more than his wholesale price ; wh^t 
was his gain at retail ? Ans. 14%. 

94. C^s retail gain is 12^%, and his retail price is 5% of 
his wholesale more than his wholesale price ; what is his 
gain at wholesale? Ans. 74-%. 

96. D lost 20% of a cargo of flour, and sold the remainder 
at a gain of 40 % ; did he gain or lose on the investment, and 
how much per cent. ? Ans. 12%. 

96. A barrel of vinegar leaked away 25% ; what percent 
must I gain on the remainder that I may gain 10 per ceni 
oix the cost of the vinegar? Ans. 46f %. 

\»7. A farmer bought 20 turkeys for $12, and lost 20% o' 
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them ; how must the remainder be sold to gain 12^% by ih 
transaction ? Ans, 84f / apiece. 

98. Mr. Peters has a granary in the form of a cube, which 
will coutain 4500 bushels of wheat ; required the length of 
the granary. Ans, 17.76 ft. 

99. If a ball 7 inchefe in diameter weigh 13^ lb., what ia 
the diameter of a ball which weighs I06f lb., provided th« 
materials of both are the same? Ana. 14 inches. 

100. The amount of B's money for 8 yr. at 6 per cent, is 
$5100 more than the interest of his money for 10 yr. at 8 
per cent.; required B^s money. Ans. $7500. 

101. A man owns 342 acres of land, and twice the num- 
ber of acres of meadow laud is to three times the number of 
acres of forest land, minus 50 acres, as f to | ; required the 
number of each. Ans, 150 A., forest ; 192 A., meadow. 

102. A man having $100 spent a portion of it, and then 
earned 5 times as much as he spent, and then had twice as 
much as at first ; how much did he spend ? Ans, $25. 

103. f of A^s fortune, plus | of B^s, being on interest for 
7 yr. at 6%, amounts to $59640 ; what is the fortune of each, 
if they are as ^ to ^ ? . Ans, A% $86000 ; B^s, $24000. 

104. A, B, and C can do a piece of work in 24 days, A and 
B in 36 days, and A and C in 48 days; in how many days 
can each do it ? Ans, A, 144 da. ; B, 48 da. ; C, 72 da. 

106. A farmer agreed to buy 96 cows, at the rate of $20 
each, but some of them proving to be in poor condition, for 
these he paid only $10 each, and thus paid $1620 for the 
whole ; how many were in poor condition ? Ans, 30. 

106. In a composition of 124 oz. of gold and silver there 
are 10 oz. of silver ; how much silver must be added that 
there may be 24 oz. of gold to 3 oz. of silver ? Ans, 4^ oz. 

107. A, B, and C can do a piece of work in 24 days ; f of 
what A does equals | of what B does, and f of what B does 
equals | of what C does ; in what time, at this rate, can each 
do it ? Ans. A, 64^ da. ; B, 72^ da. ; C, 81f da. 

108. A has 84 acres, and ploughs 3 acres for 9 cows, and 
pastures 3 anres for b cowe \ \io^ xii^u^ ^q»^« did he keep 
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and bow many sheep, if •§ of the number of cow& oqnals | of 
the number of sheep ? Ajis. Cows, 90 ; sheep, 80. 

109. A farmer has 440 geese and turkeys, and f of the 
number of geese equals ^ of the number of turkeys ; how 
many turkeys must he buy, that f of the number of turkeys 
may equal | of the number of geese ? Ans. 88 turkeys. 

no. The head of a fish weii^hs 36 oz., the tail weighs 
12 oz. more than the head and ^ of the body, and the body 
weighs 21 oz. more than the head and tail both ; required 
che weight of the fish. Ans. 259 oz. 

111. A company consisting of 50 persons engage a supper 
at a hotel, but before paying the bill 5 persons withdraw, by 
which the bill of each was increased 12^ cents ; what did 
the supper cost ? Ans, $56.25. 

112. A steamboat whose rate of sailing was 16 miles an 
hour sails up a river whose current is 5 miles an hour, and 
is gone 10 h. 40min.; how far did the boat go ? -4ns. 77 mi. 

113. A, B, and C eat 63 peaches, of which A owned 40, B 
owned 23, and C contributed 18 cents; how much of the 
money ought A and B each to receive, if A eats twice as 
many as B, and B eats twice as many as C ? 

Ans, A, 8/; B, 10/. 

114. A man having a son in England and a daughter in 
France, willed if the daughter returned, and not the son, she 
should have ^ of the fortune, but if the son returned and not 
the daughter, the widow should have ^ of the fortune ; what 
was the share of each, if both returned and the fortune was 
$64470 ? Ans. S., $36840 ; W., $18420 ; D., $9210. 

115. A drover has 120 sheep in one field, and 2^ times as 
many in another; now, if ^ of the number in each field jumps 
into the other, what part of the number in the second field 
equals the number in the first ? Ans. |. 

■ 

116. A boy bought some apples at the rate of 3 for Icent, 
and as many more at the rate of 5 for 1 cent, and sold them 
all at the rate of 12 for 3 cents, and thereby lost $4 ; how 
many of each kind did he buy? Ans. 12000 of each. 

117. i of A '8 n.ge equals } of B^a, and 10 years is ^ of thf 
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difference of their ages ; in how many years will ^ of A*fi 
ago equal ^ of B's age ? Arts, 12 years. 

118» A man being asked the time of day, replied that ^ of 
the time past 8 o'clock A. M., equaled ^ of the time to mid- 
night; what was the time? Ans, 6 o'clock p. m. 

119. A had $6435, which equaled f| of B's money, minus 
^ of A's, then^ and B each paid to C | of their money; 
required to know what part of C's equals the sum of A'sand 
B's, if C at first had $4786|. Ans. |^. 

120. A lady being asked the time of day said, it is between 
4 and 5 o'clock, and the hour and minute hands are together ; 
what was the time ? Ans, 21^ min. past 4. 

121. A and B are 650 of B's steps apart, and approach 
each othter ;' how many steps will each take before they are 
together, if 3 of A's equal 6 of B's, and A takes 4 while B 
takes 5 ? Ans. A, 200 ; B, 250. 

122. Twenty years ago Mary was ^ as old as her grand- 
mother, but 4 years ago she was ^ as old ; how old is each 
at present ? Ans. M&ry, 32 ; Grandmother, 116. 

123. The sum of two numbers is 212, and | of the first, 
minus 24, is to | of the second, plus 24, as f to | ; what are 
the numbers, and how much must be subtracted from the 
first that the second may be to the first as § to | ? 

( The numbers are 140 and 72 ; and 59 
' \ must be subtracted from the first. 

124. Two men engage to build a house for $4800 ; the first 
labors § as many days as the second, plus 10 days, and re- 
ceives $2100; how many days does each labor ? 

Ans. Ist, 70 ; 2d, 90. 

125. A lost ^ of his hens ; now if he find 50, and sell | of 
what he then has for cost price, he will receive $40 ; but if 
he. loses 50, and sells f of the remainder for cost price, hf 
will receive $20 ; how many had he at first ? Ans. 250. 

126. What is the length of a tape that will wind spiralrj 
around a cylinder that is 52 feet long and 3 feet in circumfer- 
ference, provided it passes around the cylinder once every 4 

feet? A.u«. 65 feet. 
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127. A gave ^ of his money, plus $24 to B, ^ of the re- 
mainder, plus $18 to C, ^ of what now remained, plus $12 to 
G, and then had ^ as much as at first ; how much had he at 
firsi ? " Ans, $180. 

128. Having a square yard which contains f of an acre, 
t make a gravel walk around it which occupies ^ of the 
whole yard ; what is the width of the walk ? Ans. 8 ft. 3 in. 

129. A gentleman has a block in the form of a parallelopip- 
edon, which is 48 inches long, 36 inches wide, and 24 inches 
high ; what is the entire surface of the block? Ans, 62 sq. ft 

130. There are 3 balls whose diameters are respectively 
3 in., 4 in., and 5 in. ; required the diameter of a ball of the 
same material, weighing as much as the three. Ans, 6 in. 

131. A general wishing to draw up his division into a 
square, found by the first trial he lacked 144 men to com- 
plete the square ; he then diminished the side of the square 
by 2 men and had 204 men over ; how many men in the divi- 
sion? Ans, 1&00. 

182. A gentleman has a box whose sides are in the pro- 
portion of 2, 3, and 4, which contains 3000 cubic inches ; 
what are the dimensions of the box ? Ans. 10 ; 15 ; 20. 

133. A man sold a horse and carriage for $420 ; on the 
horse he lost 20 per cent., and on the carriage he gained 20 
per cent. ; did he gain or lose, if § of the cost of the horse 
equaled | of the cost of the carriage ? Ans, Lost $6. 

134. A father left his four sons, whose ages were respec 
lively 6, 9, 13, and IT years, $27500, to be divided in such 
a manner that the respective shares being placed out at 5 per 
cent, simple interest, shall amount to equal sums when they 
become 21 years of age; what were the shares? 

Ans. 1st, $5600 ; 2d, $6300 ; 3d, $7200; 4th, $8400. 

186. If 3 acres of grass, together with what grew on the 3 

acres while they were grazing, keep 12 oxen 4 weeks, and in 

the same manner 5 acres keep 15 oxen 6 weeks ; how many 

oxen can, in the same manner, graze on 6 acres for 8 weeks 7 

18 Ans. 15 oxen. 
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APPENDIX. 

THE METEIC SYSTEM 

OF WEIGHTS AND MEASURES. 



INTBODUOTION. 

Phe old system of weights and measures m our country is irregn/u 
difficult to learn, and inconvenient to apply. The same is true wi^ the 
old systems of all nations. Originating by chance, rather than hy 
science, they lacked the simplicity of law ; and were, therefore, irregolai 
and chaotic 

In 1795, France adopted a system of weights and measures called the 
Metric System, based upon the decimal method of notation, all the 
divisions and multiples being by 10. It was regarded as so great an 
improvement upon the old methods that it has since been introduced 
into Spain, Belgium, Portugal, Switzerland, Holland, Italy, Grermany, 
Austria, Sweden, Denmark, Greece, Mexico, Brazil, and by most of the 
South American States, and in the most of these countries its use if 
compulsory. In 1864, the British Parliament passed an act permitting 
its use throughout the empire whenever parties should agree to use it. 

The introduction of the Metric System into "this country had been 
long recommended by scientific men, and by such statesman as Madison, 
Jefferson, John Quincy Adams, etc. In 1866, through the influence oi 
Charles Sunmer, Congress authorized its use in the United States, and 
provided for its introduction into the post-offices for the weighing of 
letters and papers. To facilitate its adoption, a convenient standard of 
comparison was furnished, by making the new five-cent piece five grams 
in weight and one fiftieth of a meter, or two centimeters, in diameter. 
This system will, ^ithout doubt, in a few years be in general use in thifi 
country. 

The advantages of the Metric System are numerous and important 

1. It is easily learned; a school-boy can learn it in a single afternoon. 

2. It is easily applied, all the operations being the same as in simple 
numbers. 

3. It does away with addition, subtraction, multiplication, division, 
and reduction of compound numbers. * 

4. It will facilitate conmierce, giving the natt ons a universal systen: 
of weightB and measuTeR. 
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784. The Metric System of weights and measures in 
based upon the decimal system of notation. 

7S5« In this system we first establish the unit of each 
measure, and then derive the other denominations by taking 
decimal multiples and divisions of the unit. 

786« Names. — We first name the unit of any measure, 
and then derive the other denomiu'iticns by adding prefixes 
to "^he unit name. 

TST. The higher denominatinrn are ei))ressed by prefix- 
ing to the name of the unit. 

Deca, HectO) Kilo, Myria, 

10 100 1000 10,000 

788. The lower denominations are expressed by prefix 
ing to the name of unit. 

Deci, Centi, MUU. 

L -L JL 

10 100 1000 

789. Units. — The following are the different units, with 
their English pronunciation. 



Measure. Unit. Pronunciation. 

Length, Meter, (meter.) 

SuBFACEf Are, (air.) 

Volume, Stere, (stair.) 



Measnra ' Unit. Proniinciation 

Capacity, Liter, (leeter.) 

Weight, Gram, (gram.) 

Value, Dollar. . 



MEASURE OP LENGTH. 

700« The Meter is the unit of length. It is the ten? 
millionth part of the distance from the equator to the poles, 
and equals 39.37 inches, or 3.28 feet. 

TABLE. 

10 millimeters (mm.) equal 1 centimeter, 

10 centimeters 

10 decimeters 

10 meters 

10 decameters 

10 hectometers 

to kilometers 



uai 1 centimeter, 


em. 


" 1 decimeter, 


dm. 


" 1 meter, 


M. 


" 1 decameter. 


DM. 


" 1 hectometer. 


Hivr. 


" 1 kilometer, 


KM. 


" 1 myriameter. 


MM. 
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NoTBS. — 1. The meter is very nearly 3 feet 8 inches and 3 eighths of ai 
inch in length, which may be easily remembered as the rule of three threes. 

2. Cloth, etc., are measured by the meter; very small distances, by the 
miUimeter ; great distances, by the kilometer. 

3. The 5-cent piece of 1866 is very nearly i^iir of a meter in diameter ; 
hence its diameter is about ^ of a decimeter, or 2 centimeters. It waa 
ordered to be |ji)f of a meter in diameter, but owing to the comporttion 
of the alloy it was necessary to make its diameter a little greater ; 48.6 
nickel 5-cent pieces laid side by side measure one meter. 

4. A decimeter id about 4 inches : a kilometer^ about 200 rods, or f of a 
mile ; a millimeter y about ^ of an inch. The inch is about 2^ centimeters ,* 
the /oo^, 3 decimeters ; the rod^ 5 meters ; the mile, 1600 meters, or 16 hec- 
tometers. 

• HENTAIi EXERCISES. 

1. How many centimeters in a meter? 

2. How many millimeters in a meter? 

3. How many decimeters in a decameter ? 

4. How many meters in a hectometer? 

5. How many meters in a kilometer? . 

MEASURES OF SURFACE. 

TOl* The Are is the unit of surface used to measure 
land. The are is a square decameter. It equals 119.6 sq. 
yd., or 0.0247 acre. 

TABLE. 

10 milliares (ma.) equal 1 centiare, ca« 

10 centiares '' 1 deciare, da. 

10 deciares " 1 are, A. * 

• 10 ares " 1 decare, DA. 

10 decares '' 1 hectare, HA. 

10 hectares " 1 kilare, KA. 

10 kilares " 1 myriare, 3IA. 

Notes. — 1. The are, centiare, and Tiectare, are the denominations prtna 
cipally used, as these are exact squares. The centiare is a square whose 
side is 1 meter ; the hectare is a square whose side is 100 meters. 

The are = 100 square meters. The centiare = 1 square meter, 
The hectare == 10,000 square meters. 

2. The deciare is not a aqttaref it is merely the tenth of an are ; the decan 
Is not a square, it is merely ten ares. 

3. A hectare equals nearly 2} acres ; a centiare equals nearly 1( sq. yd 
An acre is very nearly 40 ares. 

MEASURES OF OTHER SURFACES. 
703. All surfaces besides land are measured by the 
square rheter, square decimeter, etc. The measures are showD 
by the following tab\e: 
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TABLE. 

100 sq» millimeters (mm. 2) = 1 sq. centimeter, cm.* 

100 sq. centimeters = 1 sq. decimeter, dm.* 

100 sq. decimeters = 1 sq. meter, M.* 

Note. — The measures higher than these are not generally used. The 
usual method of notation is to write sq. before the denomination ; bat 1 
suggest as an abbreviation that we indicate the square by an exponent. 

HENTAIi EXERCISES. 

1. How many centiares in an are? 

2. How many ares in a hectare? 

3. How many square meters in an are ? 

4. How many square decimeters in an are ? 

5. How many ares in 640 square meters? 

MEASURES OF VOLUME. 

703. Tbe Stere is the unit of volume. It is a cvhio 
meter, and equals 35.3166 cubic ft., or 1.308 en. yd. 





TABLE. 






10 millisteres 


(ms.) equal 


1 centistere. 


cs. 


10 centisteres 


u 


1 decistere. 


ds. 


10 decisteres 


n 


1 stere, 


s. 


10 steres 


u 


1 decastere. 


DS. 


10 decasteres 


(t 


1 hectostere. 


ITS. 


10 hectost«ires 


u 


1 kilostere. 


KS. 


10 kilosteres 


« 


1 myriastere, 


1 MS. 



Note. — ^Wood^ is measured by this measure. The stere, decistere, and 
iecMtere are principally used. 8.6 steres, or 86 decisteres, very nearly equal 
i^e common cord. 

MEASURES OF OTHEE VOLUMES. 

704. Other solid bodies are usually measured by the 
cubic meter and its diVisions. Tbe measures are shown by 
the following table : 

TABLE. 

1000 cubic millimeters (mm.^) =1 cubic centimeter, em.* 
1)00 cubic centimeters =1 cubic decimeter, dm.* 

1 300 cubic decimeters =1 cviVAo. \&^\fex^ 1L.* 
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NoTB.^-'rhe higher denominations are not generally used. 1 Indicate 
the cubic meafiures with an exponent, instead of writing cu, before tht 
denominations. 

HENTAIi EXERCISES. 

1 . How many centlsteres in a stere ? 

3. How many decisteres in a decastere ? 
8. How many decasteres in a kilostere ? 

4. How many cubic meters in a hectostere ? 

MEASURES OP CAPACITY. 

705* The Liter is the unit of capacity. It equals a 
cubic decimeter ; that is, a cubic vessel whose size is one- 
tenth of a meter. 

T06. This measare is used for measuring liquids and dry 
substances. The liter is a cylinder, and holds 2.1135 pints 
wine measure, or 1.816 pints dry measure. 





TABLE. 




10 milliUters 


(ml.) equal 


1 centiliter, d. 


10 centiliters 


ti 


1 deciliter, dl« 


10 deciliters 


tt 


1 liter, L. 


10 Uters 


« 


1 decaliter, DL. 


10 decaliters 


it 


1 hectoliter, HIi. 


10 hectoliters 


u 


1 kiloliter, Kl.. 


10 kiloliters 


u 


1 myrialiter, ML. 



NoTBS. — 1. The liter is principally used in measuring liquidtf and the 
hectoliter in measuring grains, etc. 

2. The liter equals nearly 1^ liquid quarts, or ^ of a dry quart, or nearly 
^ of a bushel measure. 

8. The hectoliter is about 2J bushels, or f of a barrel. 4 liters are a little 
more than a gdUon ; 85 liters, very nearly a busTiel. 

HENTAIi EXERCISES. 

1. How many liters in a hectoliter? 

2. How many liters in a kiloliter ? 

3. How many deciliters in a decaliter? . 

4. How many liters in a cubic meter? Ans, 1000. 

5. How many liters in a stere? Aru, 1000. 

MEASURES OF WEIGHT. 
TOT. The Gram is the unit of weight. It is the weight 
of a cnbic centimeter oi dVaWW^^ \j^\.«t ^t the temperature of 
melting ice. The gram e^w^Si^ \^ A^^'^^orj ^^\^^, 
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TABLE. 




10 milligrams (mg.) 


equal 1 centigram, 


eg.- 


10 centigrams 


" 1 decigram, 


dg. 


10 decigrams 


'' 1 gram, 


«. 


10 grams. 


" 1 decagram, 


DO. 


10 decagrams 


" 1 hectogram, 


HO* 


10 hectograms 


" 1 kilogram, 


KO., or K. 


10 kilograms 


" 1 myriagramj 


, MO. 



Notes.— 1. The gram is used In weighing letters, and mixing and com- 
pooiiding medicines, and in weighing all very light articles. The new 5-ccnt 
coin (dated 1866) weighs 5 grams. 

2. The kilogram is the ordinary unit of weight, and Is generally abbre- 
viated into kilo. It equals about 2\ pounds avoirdupois. Meat, sugar, etc., 
are bought and sold by the kilogram, 

3. In weighing heavy articles, two other weights, the quintal (100 kilo- 
grams) and the^onn€a7i (1000 kilograms), are used. The tonneau is be- 
tween our short ton and long ton. 

4. The avoirdupois ounce is about 28 gramx ; the pound is a little less than 

MENTAIi EXERCISES. 

1. How many grams is a kilogram? 

2. How-many milligrams in a gram ? 

3. How many decigrams in a kilogram ? 

4. How many hectograms in a myriagram ? 

MEASURES OF VALUE. 

798. The Franc is the French money unit. It equals 
$0,193. The principal gold coin is the 20-/ranc pieoe; the 
principal silver coins are the franc and the b-franc piece. 

TABLE. 

10 centimes equal 1 decime. 
10 decimes " 1 franc. 

NoTB. — It has been suggested that the American dollar and the English 
Dound be so modified that we shall have the following money table : 

5 francs = 1 dollar. 

5 dollars = 1 pound. 
The /ranc equals about 19.3 cents of our present money. 

NUMERATION AND NOTATION. 

700. In the Metric System the decimal point is placed 
between the unit and its divisions, the whole quantity being 
regarded as an integer and a decimal. Thus, 8 decagrams, 
b grams, S decigrams, 8 centigrams, «c^^x\\XfcTi ^\i^^ ^^>:sssa.. 
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SOO* The initials of the denomination may be placed 
either before or after the quantity, though they are most 
frequently placed after it; thus, 27 grams may be written 
B27, or 27G. 

EXEKCISES IN NUMERATION. 

1. Read 48.05]tt. 

SoLUTiON.^Thifl is read 48 and 6 hundredths meters ; or it may b* 
read 4 decameters, 8 meters and 5 centimeters. 



Read the following : 

2. I2.069L 5. 807.005L. 

8. 28.66A. 

4- 204.06S. 



6. 5062.035G. 

7. 20760.508G. 



EXERCISES IN NOTATION. 

1. Write 6 meters and 6 centimeters. 

SoLTJTiON. — We write the 6 meters with a decimal operation. 
point to the right, and then, since there are no deci- 6.05M 

meters, we write a naught in the tenths place, and then 
write the 5 centimeters in the place of centimeters. 

2* Write 17 meters, 4 decimeters, 8 centimeters. 

8« Write 7 decameters, 2 decimeters, 5 centimeters 

4. Write 15 ares, 9 deciares, 8 milliares. 

5. Write 4 hectares, 8 ares, 5 centiares. 

6. Write 12 decasteres, 6 decisteres, 8 centisteres. 

7. Write 9 kilosteres, 7 decasteres, 5 centisteres. 

8. Write 3 hectoliters, 8 liters, 7 deciliters. 

9. Write 16 grams, 4 decigrams, 8 centigrams. 

10. Write 8 myriagrams, 7 hectograms, 6 centigrams, and 
t milligrams. 

REDUCTION OF THE METRIC SYSTEM 
TO THE COMMON SYSTEM. 

MEASURES OF VALUE 

1. How many dollars in 25 francs? Ans, $4,825. 

2. How many dollars in 47.50 francs? Ans $9.1 6|. 
80 How many franca m %\^.^^1 Ans, 80.31 fr. 
4. How many franca m^^^l.^^^ AmA^^.VK^^. 
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MEASURES OF WEIGHT. 
%• How many grains in 12 grams ? Ans, 185 184 gr. 

6. Pounds Troy, in 480.5 grams ? 

Ans. 1 lb. 3 oz. 8 pwt. 23^^ gr. 

7. Pounds Av., in 976.25 grams ? 

Ans. 21b. 2 02. 190.49 gr. 

8. Grains in 480 grains ? Ans, 31.104G. 

9. Grams in 12 Troy pounds? Ans, 4479.004G. 

10. Grams in 12 Av. pounds? Ans, 5443.234G. 

MEASURES OF LENGTH. 

11. How many feet in 24.5 meters ? Ans, 80.38 ft. 

12. Yards in 136.54 meters ? Ans, 149.3216 yd. 
1?. Meters in 120 yards? Ans. 109.73M. 
14. Meters in 2 mi. 120 rd. ? Ans, 3822.199M. 
16. Miles in 4000 meters? Ans. 2 mi. 155 rd. 5ft. 10 in. 

16. Meters in 3 mi. 272 rd. ? Ans. 6195.9867M. 

MEASURES OF SURFACE. 

17. How many ares in 360 sq. yd.? Ans. 3.01A. 

18. Sq. yd. in 142.5 ares? Ans. 17043 sq. yd. 

19. Acres in 505.6 ares? Ans. 12 A. 78.1312 P. 

20. How many ares in 30 acres? Ans. 1214.574A. 

21. How many ares in 5 A. 104 P. ? 4ns. 228.744A. 

MEASURES OF VOLUME. 

22. How many cu. ft. in 46 steres ? Ans. 1624.5636 cu. ft. 

23. Cu. ft. in 214.78 steres? Ans. 7585.2993 cu. ft. 

24. How many steres in 128 cu. ft.? Ans. 3.624S. 
26. Steres in 16 cu. yd. 8 cu. ft. ? Ans, 12.458S. 

MEASURES OF CAPACITY. 

26. How many gallons in 36.08 liters ? Ans, 9 gal. 2 qt. 

27. Gallons in 45.05 liters ? Ans. 11 gal. 3 qt. 1 pt. 

28. How many liters in 24 gallons ? Ans, 90.844L, 

29. How many liters in 36 gal. 2 qt. ? Ans. 138.16L. 

80. How many liters in 6 bu. 2 pk. ? Ana. 229.07L. 

81. Bushels in 65.25 liters? Ans. Ibu* E^k» ^<sj.. 

IS* 
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MISCELLANEOUS PROBLEMS. 

1. If a letter weighs 2.5 grams, how many such letters wii 
It take to weigh a kilogram ? Ans. 400. 

2. A lady bought 11.6 meters of silk for a dress, at the 
rate of $4.15 a meter ; what did it cost her? Ans. $54,625. 

8* My butcher's bill one month was 87.5 kilograms of 
beef, at 18| cents a kilo ; what was the bill ? Ans. $16.40f. 

4. How much must I pay for 56.25 liters of coal oil, at 
the rate of 18| cents a liter? Ans, $10,546 -f . 

5. A kilogram weighs 2.2046 lb. ; what is the weight of 
56i tonneaux? Ans, 124559.9 lb. 

6. A bought 2500 ares of land, at $4.50 an are, and sold 
it for $525 a hectare ; what was the gain ? Ans. $1875. 

7. If 15 steres of wood cost $22.50, what must I pay for 
24.5 steres at the same rate ? Ans, $36.75. 

8. If a kilogram of sugar is worth 21 1 cents, how many 
kilos can I buy for $100 ? Ans. 459.77 +. 

9. The height of a pole is 68.325M; how long would it 
take a worm to climb to its top, at the rate of 15 meters a 
day? Ans. 4.555 days. 

10. A kilometer is about f of a mile ; how many kilome- 
ters from Lancaster to Philadelphia, 70 miles ? Ans. 112. 

11. How much must I pay for 23| meters of silk, at 8 
francs 25 centimes a meter ? Ans, 195.94 — fr. 

12. What cost 3 kilares, 7 hectares, 6 declares of land, a» 
$275.25 a hectare ? Ans. $10185.90. 

18. It is about 100 miles from Philadelphia to New York ; 
how many kilometers is it? Ans, 160. 

14. How much will it cost to excavate 12^ cubic meters 
of earth, at $37.25 a cubic meter? Ans. $476.80. 

15. What is the width of the Atlantic in kilometers, the 
width being about 3000 miles ? Ans, 4800 kilometers. 

16. What must I pay for 25 steres, 2 decisteres, and 5 cen- 
tisteres of wood, at the rate of $2.65 a stere? Ans. $66.91^. 

!?• How long will \\> take a man to walk from Philadelphia 
to New York, at 8 kilomeUTft a.xi\io\«1 Am.^^Vi\a^ 
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18. Two vessels are 432 kilometers apait, and sail toward 
«ach other, each at the rate of 18 kilometers an hour ; in how 
many hours will thej be together? Arts. 12 hours. 

19. A block 3.5 meters long, .76 meters wide, and .8 meters 
thick, cost $12 ; what would a cubic meter of marble cost, at 
the same rate ? Ans. $5.71-f-. 

20. A man bought 7000 grams of jewels, at 40 francs a 
gram, and sold them at $15 a pennyweight; how much was 
gained or lost ? • Ans. $13475. 

PROBLEMS ON IMPORTS. 

!• An importer bought 428.5 meters of silk in France, at 
18 francs a meter, sent it to the United States, paying 25 
cents a meter shipping and duty, and sold it for $5.25 a 
meter; what was his gain? Ans, $653.89. 

2. A man bought a valuable gem in France which weighed 
325.75 grams, @ 10.25 francs; the duty on it was $6.25; 
how must he sell it a gram to clear $150 ? Ans. $2.46. 

3. I bought 125.75 liters of wine in France, at 45.25 
francs a liter, paid $1.25 a liter duty and freight, and sold it 
at $12.50 a liter ; how much did I gain ? Ans, $316.48. 

4. An importer bought 625.5 liters of French brandy, at 
7.55 francs a liter, paid 15 cents a liter duty and freight, and 
sold it in New York at $1.65 a liter ; how much did he gain ? 

Ans. $26.80. 

5. A man bought 200 meters of cloth in France, at 16 25 
francs a meter; he paid 12^ cents a yard duty and freight, 
and sold it in Boston at $4.62^ a yard; what was the gain ? 

Ans. $357. 

0. An importer bought 480 grams of jewels, at 12.25 francs 
a gram, paid $5.25 an ounce shipment and duty, and sold 
them in Philadelphia at $102.75 an ounce; what was the 
gain ? Ans. $369.78. 

7. A wine merchant bought 180 liters of brandy in Havre, 
at 32^ decimes a liter ; he paid 2^ decimes a liter shipment, 
and $2.25 a gallon duty, and sold it in New York at $6.75 a 
^llon; what was his gain ? Ans, $92.40, 
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TABLS. 
Annual Premium Rates /or an Insurance qf $iooa. 



• 


LIFE POLICIES. 


' 


ENDOWMENT POLICIES. 




Payab 


le at death only. 




P'able 


\ as indicated, or at death, if priot , 


Age. 


Annual Payment. 


Single 
Payment. 


Age. 


In 
xoyeare. 


In 
X5 years. 


In 








20 years. 




For Life. 


20 years. 


xo years. 












i6 


X5.60 


23.00 


37.34 


246.52 


x6 


X04.60 


65.05 


45.90 


17 


x6.oo 


23.40 


38.14 


250.78 


^l 


X04.65 


65.15 


45.9s 


18 


16,50 


23.80 


38.92 


255.20 


x8 


104.70 


65.20 


46.05 


19 


16.9c 


24.25 


39.73 


259.76 


19 


104.75 


65.25 


46.15 


20 


1 7-3° 


24.70 


40.53 


264.50 


20 


X04.85 


65.35 


46.20 


31 


17.80 
X8.30 


25.20 


41.34 


269.39 


2X 


104.90 


65.40 


46.30 


22 


25.70 


42.17 


274.45 


22 


104:95 


65.50 


46.40 


23 


18.70 


26.20 


43.03 


279.68 


23 


105.05 


65.60 


46.50 


24 


19.30 
19.80 


26.7s 


43.89 


285.08 


24 


X05.10 


65.70 


46.60 


25 


27.30 


44.78 


290.66 


25 


X05.20 


65.80 


4675 


26 


20.30 


27.90 


45.68 


296.43 


26 


105.30 


65.90 


" 46.85 


^l 


30.90 


28.50 


46.62 


302.39 


27 


105.3s 


66.00 


47.00 


28 


21.50 


29.15 


47.57 


308.55 


28 


105.45 


66. xo 


47.15 


29 


22.10 


29.80 


48.59 


314.91 


29 


105.55 


66.20 


47.30 


30 


22,70 


30.45 


49.07 


321.48 


30 


X05.65 


66.35 


47.4s 


3» 


23.40 


31.10 


S0.44 


328,25 


31 


X05.80 


66.50 


. 47.60 


32 


24. xo 


31.85 


51.49 


335.25 


32 


X05.90 


66.65 


47.80 


33 


24.80 


32.60 


52,36 


342.48 


33 


106.05 


66.80 


48.00 


34 


25,60 


33.40 


53.56 


349.93 


34 


X06.X5 


66.95 


48.25 


35 


26.50 


34.25 


54.82 


357.63 


35 


X06.30 


67.15 


48.50 


36 


27.40 


35.10 


55.95 


365.58 


36 


X06.45 


67.35 


48.80 


37 


28.30 


36.00 


57.26 


373.79 


37 


X06.60 


67.60 


49.10 


38 


29.30 


36.95 


59.18 


382.27 


38 


X06.80 


67.85 


49-45 


39 


30.40 


37.95 


60.50 


39».03 


39 


X07.00 


68.15 


49^85 


40 


31.50 


39.00 


61.68 


400.09 


40 


X07.20 


68.45 


50.25 


41 


32.60 


40.10 


63.66 


409.46 


41 


107.45 


68.85 


50.75 


42 


33.90 


41.25 


64.96 


419.14 


42 


107.80 


69.25 


51.30 


43 


35.20 


42.50 


66.43 


429.15 


43 


108.15 


69.75 


51.90 


44 


36.50 


43.8s 


68.11 


439-44 


44 


108.55 


70.30 


52.60 


45 


38.00 


45.20 


69.40 


450.00 


45 


X09.00 


70.85 


53.35 


46 


39.60 


46.6s 


71.64 


460.80 


46 


X09.50 


71.50 


54.20 


47 


41.20 


48.20 


73.42 


471.82 


*I 


X 10.05 


72.25 


SS.io 


48 


43.10 


49.85 


75.44 


483.02 


48 


xxo.6s 


73.05 


S6.05 


49 


45.00 


51.55 


77.77 


494.42 


49 


"X.3S 


73.90 
74.80 


57.15 


50 


47.00 


53.55 


80.43 


506.0X 


50 


XX2.05 


58.3s 


51 


49.20 


55.25 


82.23 


517.76 


51 


XX2.8S 


75.8s 


*. . . 


52 


51.50 


57.25 


fi-^3 


529.68 


52 


X13.70 


76.95 


• • • 


53 


53.90 


S9-40 


86.50 


541.7s 


53 


X 14.6s 


78.20 


... 


54 


56.50 


61.65 


89.17 


553.95 


54 


i;i:£ 


79.55 
8x.oo 


... 


55 


59.40 


64.05 


92.24 


566.28 


55 


... 


56 


62.40 


66.60 


95.86 


578.72 


56 


XX8.05 


... 


... 


57 


65.60 


69,30 


97.86 


59X.26 


% 


XI9.40 


... 


... 


58 


69.00 


72.2c 


X02.64 


60^.90 
6x0.63 


X20.90 


• • • 


... 


59 


72.70 


75.30 


WS.34 


^ 


X83.50 


... 


... 


60 


76.40 


78,65 


108.43 


639.4X 


60 


134.30 


• • • 


. . • 
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Publications of CHRISTOPHER SOWER COMPANY, Philadelphia. 



THE 

Normal Educational Series 

OP 

School and College Text-Books. 



' Ertty child that cobms into llie world hu a right to an educatioa." 
The dearest tnteccct of a aadiNi b the education of Its childrea." 



The art of Teaching, as well as all other arts, is making very rapid progress Im 
this very progressive age. The remarkable growth of Normal Schools, organised to 
instruct in the best methods of teaching, -and employing as professors the most able 
and advanced educators in the country, has given an immense impetus to the ad- 
vancement of this most honorable and useful of professions, and almost revolucioaised 
the whole art of teaching. These great changes create a necessity for text4MX>ka 
adapted to them, and the publishers of the above series have taken great pains 
to meet this necessity. By the aid of their improved text-books, the work of the 
school-room, instead of being a drudgery, becomes pleasant to teachers and pupils, 
and they as well as parents are delighted with the rapid progress nude with themt. 



Raub*s Normal Primary Speller. 
Raub's Normal Speller. 

Adoiirably arranged aad classitMd. Simple and easy, yet logical aad 



Welsh's Practical Grammar. 

BY JUDSON PERRY WELSH, A.M., 

P«Or. or ENO. LANOVAOB AND UTEBATVBB, STATE NORMAL SCHOOL, 



WEST OHBSrSS, PA. 



Teachers who prefer tiie use of diagrams wiil find this an admirable woric, in wMch tiiis p^>pq|ar 
method of analysis is made dear aad simple as possible. It treats of the English Language 
as it is spolcen and written to-day, while tracing Its history from oldet periods. 
Compositioa and Lcttar-writing are also given. 



Fewsmith's Elementary Granmiar. 
Fewsmith's Grammar of Engf. Language. 

BY WM. PEWSMITH, A.M., AND EDGAR A. SINGER. 

Based on the well knowm Munay's System, fiasy to understand, titie lessees befbce dieadad be- 
come a d«I^t to teadMC an& puQJlVs. Cax«YAii^n«a,ukea ia grading every lestM, mriritag 
rules and deAnitions, and aaVmg evcrv ^efitnace vci eiuof^ ^ VMnxMAni\%»a«cMS«. 



^ 
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Publications of CHRISTOPHER SOWER COMPANY, Philadelphia. 

Westlake's How to Write Letters.* 

Thb renurkable work of Professor Westlake is a scholarly manual of correspondence, exhlUtliig 
the whole sul^ect in a practical form for the school-room or private use, and shoirini; tba 
correct Structure. Composition, Punctuation, Formalities and Uses of the various kinds of 
Xxtters, Notes and Cards. The articles on Notes and Cards, Titles and Forms of Address 
zed Salutation, are invaluable to every lady and gentleman. 



Westlake's Oommon School Literature. 

K scholarly epitome of English and American Litrratnre, containing a vast fund of informa- 
tion. Jfort cuUmrt am be derived from it than from many much larger worlcs. 



Lloyd's Literature for Little Folks. 



The gems of child-literature, arranged to furnish easy lessons in Words, Sentences, Language, 
Literature and Composition, united with Object-Lessons. For children in Second Reader. 
Handsomely illustrated. The book is the delight of all children. 



Pelton*8 Qutline Maps*. Large Size. 

These are about 6 by 7 ft. and mounted on ordinary rollers. Price per set of six Maps, ias. 

Pelton's Outline Maps*. Reduced Size. 

These are about 4M feet square. Price, on ordinary rollers. $xa per set of six Maps. On spring 
rollers with handsome canopy case, 8x8 per set. 

1. Physical and Political Map of the Weste]*n* Hemisphere. 

2. Physical and Political Map of the ISastern Hemisphere. 

3. Map of the United States, British Provinces, Mexico, 

Central America and the "West India Islands. 

4. Map of Europe. 

5. Map of Asia. 

6. Map of South America and Africa. 

Pel ton's Key to full series of Outline Maps. 

This beautiful series of Maps is the only set on a large scale exhibiting the main features of 
. Physical in connection with those of Political and Local Geography. Notwithstanding the 
many outline maps published since Pelton's series originated this method of teaching Geog* 
raphy, the popularity of these elegant maps is undiminished. 



4^ Sample copies sent to Teachers and School Officers for examination upon 
teceipt of two-thirds of retail prices, except those marked (*). Introduction Supplies 
furnished upon most liberal terms. Catalogues and Circulars sent free upon applica- 
tion. Correspondence and School Reports solicited. Address 

CHBISTOFHEB SOWEB COMPANY, 

PUBLISHERS AND BOOKSELLERS. 
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